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. DEFINITIONS' AND SYMBOLS 




Aerodynamic Heating Indicator 


Aerodynamic Load Indicator 



dt q = dynamic pressure 
Vj. - relative velocity 
Q't total angle of attack 


Product of dynamic pressure and angle 
of attack. 


Altitude 


Angle of Attack, Pitch 


Apogee Altitude 


Attitude Command 


Attitude Error 


Axial Force 


Descending Node Argument 


Drag 


Dynamic Pressure 


Vehicle altitude above the reference 
ellipsoid measured along the geocentric 
position vector. 

Angle between the pitch plane component of 
the relative velocity vector and the longi- 
tudinal axis of the vehicle ^ measured 
positive nose up. 

Apogee height of the osculating conic above 
the reference ellipsoid, referenced to the 
equatorial radius^ 6378165 meters . 

Euler ian angle command, derived by the 
guidance system and transmitted to the 
control system. 

Difference between the vehicle attitude 
(pitch, yaw and roll Eulerian angles) and 
the vehicle attitude command. 

Component of the resultant aerodynamic 
force along the vehicle longitudinal axis 
(X axis of PASCS Ba), measured positive 
toward the nose of the vehicle. 

Angle measured in the equatorial plane 
between the orbit desicending node and the 
space fixed launch meridian defined at 
Guidance Reference Release. 

Con^onent of the resultant aerodynamic 
force along the relative velocity vector, 
measured positive opposite to the velocit 
vector . 

J X (Density) x (Relative Velocity )"^ 
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DEFINITIONS AND SYMBOLS (CONI' D) 


Earth Fixed Cross Range Ye component of PASCS 10 position vector. 

Earth Fixed Flight Path Angle Angle between the earth fixed velocity vector 

and the earth fixed geocentric position vector 
(PASCS 11), measured positive downrange from 
the position vector. 


Earth Fixed Position Position vector/components in an earth-fixed 

pad-centered plumbline coordinate system. 

The Xe axis is coincident with the reference 
ellipsoid normal, positive upward. The Ze axis 
is parallel to the earth-fixed aiming azimuth 
and is positive downrange . The Ye axis com- 
pletes a right handed system. (PASCS 10 ) 

Earth Fixed Velocity 


Earth Fixed Velocity Magnitude 

Eccentricity 

Flight Azimuth Angle defining orientation of the space fixed 

coordinate system downrange axis, Zs, at 
Guidance Reference Release, measured positive 
east of north in plane normal to the space 
fixed Xs axis. 

Geocentric Declination Angle between the geocentric radius vector and 

the true equatorial plane, measured positive 
north of the equator. 


Velocity vector/components in PASCS 10. 

!T2~ ri ^ 7^ 

Xe + Ye + Ze 
Eccentricity of the osculating conic. 


Geodetic Latitude 


Ground Range 


Inclination 


Inertial Range Angle 


Angle between the reference ellipsoid normal 
through the point of interest and the true 
equatorial plane, measured positive north of 
the equator . 

Surface distance from launch site to the sub- 
vehicle point, pojitive east (0° - 180®). 

Angle between the instantaneous flight plane 
and the equatorial plane . 

Angle between the instantaneous space fixed 
position vector and the space fixed position 
vector at Guidance Reference Release. 
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DEFINITIONS AND SYMBOLS (CONT'D) 


Longitude 


Longitudinal Acceleration 

Mach Number 
Mass 

Navigation Coordinate System 
Normal Force 


Perigee Altitude 


Period 

Pitch, Yaw, Roll (Inertial) 


Radius 


Range 

Relative Vehicle Attitude 


Angle between the Greenwich meridian plane 
and the projection o£ the geocentric posi- 
tion vector in the equatorial plane, measured 
positive east o£ Greenwich. 

That part o£ the total measurable acceleration 
directed along the longitudinal axis of the 
vehicle. 

(Relative Velocity) 7 (Local Speed of Sound) 
Mass of the vehicle. 

This system is identical to PASCS 13 with 
ideal navigation. 

Magnitude of the resultant aerodynamic force 
normal to the vehicle longitudinal axis, and 
in the plane defined by that axis and the 
relative velocity vector. 

Perigee hwiglit of the osculating conic above 
the refexence ellipsoid, referenced to the 
equatorial radius, 6378165 meters. 

Period of the osculating conic. 

Eulerian angles of vehicle attitude measured 
with respect to the space fixed coordixiate 
system. Vehicle attitude is defined by the 
ordered rotation of pitch, yaw, and roll. 

(See illustration) 

Space fixed position vector magnitude, 

ixS^ + YS^ + ZS^. 

Surface distance from launch site to the 
sub-vehicle point, positive east ( 0 ® - 180®). 

Pitch, yaw and roll angles of the vehicle in 
an earth relative system. The roll axis is 
the projection of the velocity vector in the 
local horizontal plane; the yaw axis is in the 
local vertical plane, positive toward the 
center of the earth; the pitch axis completes 
a right handed system. Vehicle attitude is 
defined by ordered rotation-pitch, yaw and 
roll. 



DEFINITIONS AMD SYMBOLS (CONT'D) 




Relative Velocity 


Velocity- relative to the atmosphere (in- 
cludes wind velocity) . 


Semi-Major Axis Length o£ the chord in the orbit plane 

connecting the apogee and the perigee o£ 
the osculating conic. 

Space Fixed Cross Range Ys component of PASCS 13 position vector. 


Space Fixed Flight Path Angle Angle between the space fixed velocity 

vector and the radius vector (PASCS 13) , 
measured positive downrange from radius 
vector. 


Space Fixed Position Position vector/components in a space 

fixed earth centered, plumbline coordinate 
system defined at Guidance Reference Release. 
The Xs axis is parallel to the reference 
ellipsoid normal which passes through the 
launch site. The Z$ axis is parallel to,, 
and positive in the same direction as, the 
earth- fixed firing azimuth. The Ys axis 
completes the right handed system. This 
is Project Apollo Standard Coordinate 
System 13. (PASCS 13). 

Space Fixed Velocity Velocity vector/components in PASCS 13. 

Space Fixed Velocity Magnitude Vxs^ 4- Ys^ + Zs^ 


Time 


Instantaneous flight time referenced to 
first motion. 


Three Sigma (3<7) 
Thrust 


True Anomaly 


Velocity Vector Azimuth 


Three standard deviations. 

Total effective thrust magnitude, 

VfTX^ + FT? + FTz2. 

Angular displacement of the vehicle C.6. 
from the perigee, measured in ''he direction 
of the motion. 

The angle between the velocity vector pro- 
jection on the earth's surface and true 
north . 
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DEFIN 1 TK 3 HS AND SYMBOLS (CONI' D) 


Vehicle Weight Instantaneous total vehicle weight. 

X4 Position Vector Vehicle c.g. displacement components In 

a space fixed, right handed, target 
coordinate system with its origin at the 
center of the earth. The X4 axis passes 
through the descending node of the orbit 
plane. The Z4 axis lies in the desired 
orbit plane 90 ^ downrange from the X4 
axis. The Y4 axis completes a right 
handed system and Is perpendicular to 
the orbit plane. 
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AFETR 

AFB 

AHI 

APS 

APSO 

AS 

ASTP 

B-7 

C 

C/0 

CS 

CCSD 

C.G. 

CM 

CSM 

DELTA (A) 
(AP) 

DIA 

DM 

DRL 

ECF 

EMR 

F 

FPR 

FT 
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Air Force Eastern Test Range 
Air Force Base 

Aerodynamic Heating Indicator 
Auxiliary Propulsion System 
Apollo Soyuz Program Office 
Apollo Saturn 
Apollo Soyuz Test Project 
Trajectory Data Tape 
C-Band Radar Stations 
Cutoff 

Command System 

Chrysler Corporation Space Division 

Center of Gravity 

Command Module 

Command and Service Modules 

Increment 

Parameter Increment 
Vehicle Diameter 
Docking Module 
Data Requirements List 
End Conditions of Flight 
Engine Mixture Ratio 

Average Longitudinal Sea Level Thrust^ 

Flight Performance Reserve 
Flight Technology 

Acceleration of Gravity at Sea Level (9.80665 
m/sec^) 
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GET 

GFD 

GH2 

GMT 

GRR 

GSFC 

H-1 

i 

IBM 

lECO 

IGM 

IMU 
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lU 

J-2 

KSC 

LAC 

LC 

LES 

LH2 
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LOX 

LSA 

LVDC 


Guidance Cutoff Signal 

Ground Elapsed Time 

Government Furnished Documentation 

Gaseous Hydrogen 

Greenwich Mean Time 

Guidance Reference Release 

Goddard Space Flight Center 

S-IB Stage Engine 

Inclination 

International Business Machines Corp. 

Inboard Engine Cutoff Signal 
Iterative Guidance Mode 
Inertial Measurement Unit 
Specific Impulse 
Instrument Unit 
S-IVB Stage Engine 
Kennedy Spaceflight Center 
Loss of Attitude Control 
Launch Complex 
Launch Escape System 
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Research and Engineering Center 

Liquid Oxygen 
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Launch Vehicle 

LWC 

Launch Window Closing 

LWO 

Launch Window Opening 

MDAC 

McDonnell Douglas Aircraft Corporation 
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Marshall Space Flight Center 

NASA 

National Aeronautics and Space Administration 

N2 

Liquid Nitrogen 

N/A 

Not Applicable 

N/D 

Non-Dimensional 

NPV 

Non-Propulsive Vent 

OECO 

Outboard Engine Cutoff Signal 

01 

Orbit Insertion 

or 

Operational Trajectory 

PASCS 

Project Apollo Standard Coordinate System 

POT 

Preliminary Operational Flight Trajectory 

PSF 
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Dynamic Pressure 
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S-IB Propellant 
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S-IB 

First Stage of the Saturn IB Launch Vehicle 
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Saturn 
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SUMMARY 


This report is the final documentation of the ASTP (SA-210) Launch Vehicle 
Operational Flight Trajectory. It contains trajectory data for a nominal 
and two launch window trajectory simulations. These trajectories are 
designed to insert a manned Apollo spacecraft into a 150/167 km, (81/90 
n. mi.) earth orbit inclined at 51.78 degrees for rendezvous with a Soyuz 
spacecraft, which will be orbiting at approximately 225 km. (121.5 n. mi.). 
The specified launch date is July 15, 1975. 

The launch window allocation defined for this launch is 500 pounds of 
S-IVB stage propellant. The Launch Window Opening (LWO) trajectory sim- 
ulation depicts the earliest launch time deviation from a planar flight 
launch which conforms to this constraint. However, the Launch Window 
Closing (LWC) trajectory simulation is developed for the more stringent 
Air Force Eastern Test Range (AFETR) flight azimuth restriction of 37.4 
degrees east-of-north. These trajectories enclose a 12.09 minute launch 
window, pertinent features of which are provided in the following tabulation. 


Planar flight 

data are included for 

mid-window 

reference. 


Trajectory 

Time Deviation 
From Planar Launch 

Target 

Node 

(deg); 

Launch 

Azimuth 

(deg) 

S-IVB Propellant 
Required for Yaw 
Steering (lbs) 

Launch Window 
Opening 

-6.45 

157.775 

48.463 

500 

Nomina 1 

-2,84 

156.887 

45.158 

96 

Planar Flight 

0.00 

156.188 

42.557 

0 

Launch Window 
Closing 

5.64 

154.802 

37.400 

384 
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It should be noted that the nominal launch time is 2.84 minutes prior to 
the planar launch opportunity. Consequently, 96 pounds of the 500 pound 
launch window allocation are required to provide the yaw steering necessary 
to achieve orbit insertion coplanar with the Soyuz. 

The trajectory simulations documented reflect the launch window opening, 
the nominal, and the launch window closing launch times. These simulations 
extend from Guidance Reference Release (GRR) to 7.5 hours flight time. The 
latter is the expected lifetime of the Instrument Unit (lU) batteries, 
therefore the extent of S-IVB stage attitude control. The nominal sim- 
ulation also includes the S-IB stage reentry trajectory. Detailed data 
tapes and print tapes for these three simulations are available at Marshall 
Space Flight Center (MSEC) SA&I-EL24. Pertinent data are displayed in this 
report for the complete nominal trajectory simulation and from GRR to 
S-IVB/CSM separation for the two launch window trajectory simulations. 

The weight delivered to the specified 81/90 n. mi, orbit via the nominal 
boost trajectory is predicted to be 68,744 pounds. This weight includes 
a 37,400 pound payload and 2,612 pounds of available S-IVB stage propellants, 
including a 460 pound LH2 bias. A breakdown of the nominal residual S-IVB 
stage propellants at Guidance Cutoff Signal (GGS) follows. 
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LOX 

(Pounds) 

LII 2 

(Pounds) 

Total 

(Pounds) 

Total on board at GCS 

2208 

1792 

4000 

(1) Unuseable 

440 

948 

1388 

(2) Total Available 

1768 

844 

2612 

3 sigma FPR allocation (estimated) 

1173 

688 

1861 

Remaining launch window allocation 
(4.8:1 EMR) 

334 

70 

404 

Total allocation 

1507 

758 

2265 

Excess available over allocation 

261 

86 

347 

Excess useable at 4.8:1 EMR 

261 

54 

315 

Excess bias 

0 

32 

32 

. i 


(1) Unuseable determined by MSFC/MDAC to assure the required 6,7 m/sec 
depletion cutoff thrust decay velocity increment, 

(2) Total available LH 2 includes a 460 pound bias. 

The 315 pounds of excess useable propellant shown in the preceding table will 
provide a payload margin of approximately 333 pounds. Therefore, the SA-210 
launch vehicle predicted payload capability^ for the currently defined Apollo 
Soyuz Test Project (ASTP) mission with a 500 pound launch window allocation 
and a three sigma Flight Performance Reserve (FPR)^ is approximately 37,400 4- 
333 - 37,733 pounds. 

The orbital simulation documented herein does not reflect the latest mission 
planning for a controlled S-IVB stage deorbit. However, it does provide or- 
bital position and vehicle attitude data to aid in selection of a satisfactory 
propellant dump time. This report also contains descriptions of the launch 
vehicle configuration, systems and subsystems characteristics, flight environ- 
ment, and tracking coverage. 
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Section 1,0 


INTRODUCTION 

The Apollo Soyuz Test Project (ASTP) is a joint American and Russian venture 
to accomplish a rendezvous and docking of a manned Apollo and a manned 
Soyuz spacecraft. The docking will be facilitated by an androgynous 
Docking Module (DM) carried by the Apollo spacecraft, which will connect 
with a compatible unit mounted on the Soyuz spacecraft. The DM will then 
serve as an airlock for crew transfers between the spacecraft. 

The primary goal of the ASTP is to conduct space experiments which test and 
assure the compatibility of future manned spacecraft and station systems 
for rendezvous, dockings, and crew transfers. Accordingly, these tests will 
consist of evaluating compatible rendezvous systems in orbit, testing of 
androgynous docking assemblies, verifying crew transfer techniques, and 
acquiring joint flight experience for USA and USSR crews. 

The ASTP currently consists of one Apollo-Soyuz rendezvous mission. The 
Soyuz will be launched first at approximately 1220 GMT on July 15, .1975 from 
Baikonur Kosmodrome, Kazakhstan. The Apollo will be launched approximately 
7,5 hours later from the Kennedy Spaceflight Center and will subsequently 
rendezvous and dock with the Soyuz (References 1 and 2) , 

The Apollo spacecraft will be boosted to orbit by the Saturn IB launch 
vehicle SA-210, This report documents the ASTP (SA-210) Launch Vehicle 
Operational Flight Trajectory (OT) , It is the third and final document 
required under DRL 444-V3 for the OT. Parts I and II were previously 
published as References 3 and 4, respectively. 
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Section 2.0 
MISSION DESCRIPTION 

The ASTP mission consists of a dual Apollo and Soyuz spacecraft launch. 

The Soyuz vehicle will be launched first on July 15, 1975 from Baikonur 
Kosmodroine, Kazakhstan, and inserted into a 188/228 km, (101,5/123.1 
n. mi.) earth orbit at an inclination of 51.78 degrees. After insertion, 
the Soyuz spacecraft will perform two maneuvers to circularize the orbit at 
225 km. (121,5 n. mi.). The Apollo spacecraft will be launched from launch 
complex 39B at the Kennedy Space Center (KSC) by Saturn IB SA-210 approx- 
imately seven hours and 30 minutes after the Soyuz launch. Apollo will 
be inserted into a 150/167 km. (81/90 n. mi.) orbit coplanar to the 
orbiting Soyuz, then it will separate from the launch vehicle and extract 
the DM. The spent launch vehicle will be deorbited into the Pacific Ocean 
if real time assessments of all systems indicate a high probability oiE 
success. 

Subsequently, Apollo will perform an orbit transfer to rendezvous with 
the Soyuz and then dock on the 29th Apollo revolution. The two vehicles 
will remain docked for approximately two days. During this time, the 
American and Russian crewmen will visit the other spacecraft and exchange 
operational techniques and procedures. At the end of this period, ad- 
ditional docking systems tests are planned. 

After final undocking, each spacecraft crew will conduct independent 
activities. The first Apollo launch opportunity sequence specifies 
that Soyuz will land about 46 hours after the initial undocking, while 
Apollo will remain in orbit, conducting experiments, five additional days. 
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for a total mission duration of about nine days. Further mission details 
are available in References 1 and 2, 

2.1 Mission Objectives 

Primary mission objectives are spacecraft rendezvous, docking and undocking, 
intervehieular crew transfers, interaction of control centers and inter- 
action of spacecraft crews. Supplementary mission objectives are docked 
spacecraft attitude control, radio and cable communications, and further 
docking and undocking tests. 

Specific launch vehicle objectives are defined in two categories, i.e., 
mandatory and highly desirable. The mandatory objectives are to: 

1) launch and insert the Apollo spacecraft into the desired 
earth orbit; and to 

2) maintain the prescribed attitude while the spacecraft separates 
and extracts the docking module from the launch vehicle. 

The highly desirable objective is to deorbit the spent S-IVB/IU/SLA (fixed 
portion) into the Pacific Ocean. 

2 . 2 Trajectory Groundrules and Constraints 

The following mission groundrules and constraints have been imposed on 
trajectory simulations. 

1) Launch from KSC Complex 39B; pad position I is 90 degrees 
east-of-north. 

2) Launch window definition: 

Launch Window Opening (LWO) constrained by a 500 pound S-IVB 

stage yaw steering propellant allocation; and 

Launch Window Closing (LWC) constrained by the 37.4 degree 
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AFETR minimum launch azimuth limit. 


3) Optimum Flight Azimuth (computed as specified in Reference 5): 
Nominal = 45.158 degrees east-of-north ; 

LWO ■ 48.463 degrees east-of-north; and 
LWC » 37.400 degrees east-of-north. 

4) Aerodynamic Heating Indicator at S-IB/S-IVB Separation 
73,55 X 10^ N/(m x rad.) or 75. x 10^ kg/(m x rad.). 

5) Vehicle attitude command rates < 1 degree/second during 
boost flight. 

6) S-IB stage pitch attitude program biased for a July mean 
variable azimuth wind and designed to maintain a near zero pitch 
angle of attack in the high dynamic pressure flight interval 
and < 0.5 degrees at J-2 engine ignition. 

7) Nominal flight environment is the Patrick AFB 1963 atmosphere 
model with a July mean variable azimuth Wind, 

8) Aerodynamic loads during a full lift, free fall abort from 
any point along the trajectory shall not exceed 16 g*s. 

6528.178 km; 

7818,46 m/sec; 

90.000 deg; 

51.78 deg; 


9) Orbit Target Conditions: 
Radius 

Space Fixed Velocity 
Space Fixed Path Angle 
Inclination 
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Descendinji Node Argument 

Nominal 156,887 deg-; 

LWO 157.775 deg ; 

LWC 154.802 deg* 

10) Continuous comniunicat ions and tracking coverage during powered 
n Lght . 

IJ ; S-iVB stage pilch and yaw inertial attitude rate limits of 

■f 0.3 degree/second and an inertial roll attitude rate limit 
of +0.5 degree/second during orbital flight. 

12) Launch vehicle inertial yaw attitude limit of + 45 degrees. 

Trajectory, launch vehicle systems, and flight environment data were 
obtained from the Government Furnished Documentation (GFD) listed in 
Section 6. A complete list of references is provided in Section 7, 
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Section 3,0 

LAUNCH VEHICLE AND FLIGHT ENVIRONMENT 

Detailed launch vehicle and flight environment data are displayed in 
Appendix A, A discussion of these data follows. 

3.1 Configuration 

The American ASTP space vehicle, for which this OT was developed, consists 
of the Saturn IB 210 launch vehicle, an Apollo spacecraft and a Launch 
Escape System (LES). The launch vehicle is composed of the S-IB-10 first 
stage, an interstage, the S-IVB-210 second stage, and the S-IU-210 
Instrument Unit. Major spacecraft elements are the CM-111 Command Module, 
the SM-111 Service Module, the SLA-18 Spacecraft Launch Adapter, and the 
DM-2 Docking Module. A profile of the vehicle is presented in Figure lA. 

The backup American space vehicle for the ASTP is -SA-209 . Launch vehicle 
components are the S-IB-9, S-IVB-209, and S-IU-209. Spacecraft elements are 
CM- 119, SM-119, SLA- 25, and DM-1. 

3.2 Mass Characteristics 

The vehicle mass characteristics are provided by Reference 6 and amended 
by References 26 and 27. Table lA presents a weight breakdown of the space 
vehicle. These data are consistent with Reference 6, as amended, and the 
trajectory presented herein. Tables 3A and 4A present time histories of 
the vehicle mass with the associated center of gravity and moment of 
inertia data for the S-IB and S-IVB stages of flight, respectively. 
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3 , 3 Aerodynamic Properties 


Bivariant aerodynamic data for the S-IB and S-IVB stages of powered flight 
were obtained from References 7 through 11. Flight time histories of aero- 
dynamic data for the S-IB stage of flight are presented in Table 5A, j Orbital 
aerodynamic data were provided by Reference 12. 

3.4 Propulsion Systems 

The S-IB stage is powered by eight H-1 engines , which have a nominally 
rated sea level thrust of 205,000 pounds each. The predicted nominal 
thrust magnitude history for each H-1 engine, including thrust decay and 
the associated turbine engine thrust, were obtained from Tape No. 3951/ 
55491/13974 (Reference 13). The thrust magnitude time history for each 
H-1 engine is delineated in Table 6A. Figure 2A depicts total effective 
thrust history and Figure 3A displays detailed thrust decay histories. 

The S-IVB stage is powered by a single J-2 engine, which has a rated 
vacuum thrust of 230,000 pounds at a mixture ratio of 5.5:1. An open loop 
two position propellant utilization system is employed to enable J-2 engine 
ignition at a 4.8:1 Engine Mixture Ratio (EMR) and, 6 seconds later, to 
facilitate an EMR shift to 5.5:1 for approximately 319 seconds, then a 
shift back to 4.8:1 for the remainder of the S-IVB stage burn. The 
predicted J-2 engine thrust history from ignition to Guidance Cutoff Signal 
(GCS) was obtained from Tape No. 28311 (Reference 13). The thrust decay 
history was obtained from Reference 14. Thrust buildup, full thrust 
history, and thrust decay are displayed in Figures 4A, 5A and 6A, 
respectively. 
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Four solid propellant retro-motors (TE-M-29-5) mounted on the S-TB/S-IVB 
interstage provide thrust to decelerate the S-IB stage after separation. 

The retro-motors are rated at a nominal thrust level of 35,222 pounds each 
(Reference 15). 

Three solid propellant ullage motors mounted on the S-IVB stage aft skirt 
provide a positive acceleration for the S-IVB stage to settle propellants 
for J-2 engine start. The ullage motors are rated at 3,420 pounds of 
thrust each (Reference 16) . 

The S-IVB Stage Auxiliary Propulsion System (APS) consists of two modules. 
Each module contains three 150 pound thrust (vacuum) hypergolic rocket 
engines. This system provides roll control during the J-2 burn phase, 
and pitch, yaw and roll control after J-2 cutoff. Additional propulsion 
systems data are available in References 17 and 18. 

3 . 5 Guidance Systems 

The Saturn IB inertial guidance system performs navigation evaluations, 
issues discrete commands ,' initiates guidance and control functions, 
and issues steering commands to guide the launch vehicle to the pre- 
specified targeting conditions. These functions are accomplished by the 
flight program which is stored in the Launch Vehicle Digital Computer 
(LVDC) . Inputs to the LVDC for navigation and steering command evaluations 
are the predetermined constants for the different guidance modes and the 
inertial velocity increments sensed by the stabilised platform accelero- 
meters . 
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Guidance during boost flight is divided into two distinct phases, i.e., 

(1) pre -Iterative Guidance Mode (IGM) and, (2) IGM. The pre-IGM phase 
extends from Guidance Reference Release (GRR) to IGM initiation. During 
this phase, the Launch Vehicle Digital Computer (LVDC) provides pitch, 
yaw and roll vehicle attitude commands as a function of time. Prior to 
T1 (liftoff) +9.8 seconds, pitch and yaw commands are zero and the roll 
command is equal to the Position I launch pad alignment error (flight 
azimuth - 90 degrees). These commands minimize vehicle attitude deviations 
prior to tower clearance. Between T1 + 9.8 and T1 + 128.8 seconds (attitude 
command arrest), pitch commands are computed by evaluating a third degree 
polynomial (see Table IB) . The yaw command remains zero and the roll 
command is incremented at one degree/second to zero, where it remains for 
the balance of this guidance phase. All attitude commands are arrested 
from T1 + 128.8 seconds to IGM initiation. The resultant pitch attitude 
command history for the pre-IGM guidance phase is displayed in Table 2B, 

The IGM phase is initiated on the next guidance cycle after Time Base 3 
(Outboard Engine Cutoff) + 35 seconds and continues until J-2 engine 
cutoff. During this phase, a two- stage three-dimensional formulation 
of the IGM equations is utilized in the LVDC to provide pitch and yaw 
attitude commands. The roll attitude command is maintained at zero. 

The IGM equations and logic of the LVDC flight program are defined in 
Reference 19. The nominal trajectory guidance presettings required for 
the flight program are provided in Table 3B. The presetting changes re- 
quired for the launch window trajectories are also noted in Tabl > 3B. 
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The orbital guidance mode provides pitch, yaw and roll attitude commands 
for the planned maneuvers during the orbital phase of the mission. The 
specific guidance equations are defined in Reference 19. 

3 . 6 Control Systems 

Pitch, yaw and roll attitude control are maintained by the four outboard 
H-1 engines during the S-IB stage of powered flight. The control law, 
gains, and network characteristics for the S-IB stage control systems are 
defined in References 20, 21 and 22. 

The J-2 engine provides pitch and yaw attitude control throughout the S-IVB 
stage of powered flight. Roll attitude control is maintained by the 
Auxiliary Propulsion System (APS). The control law, gains, and network 
characteristics of the S-IVB stage control system are defined in Reference 
20. The APS provides total attitude control during the orbital flight 
phase while the lU is active. 

3 . 7 Flight Environment Description 

The 1963 Patrick Reference Atmosphere model (Reference 23) defines the 
atmospheric properties used in the trajectory simulation. The earth model 
and potential function are those of the Fischer Ellipsoid. The wind pro- 
file is the July mean variable azimuth profile defined in Reference 24, 

::.vp lamented by data from Reference 25 for altitudes above 27 kilometers. 
Inertial pitch and yaw plane components of this profile are depicted in 
Figure 7A. 
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Section 4,0 


TRAJECTORY 

Three trajectory simulations are documented in this report, a nominal and 
two launch window cases. The distinguishing characteristics and the launch 
window relationship of these cases are displayed below. 


Trajectory 

Time Deviation 
From Planar Launch 
(min) 

Target 

Node 

(deg) 

Launch 

Azimuth 

(deg) 

S-IVB Propellant 
Required for Yaw Steering 
(lbs) 

Launch Window 
Opening (LWO) 

-6.45 

157.775 

48.463 

500 

Nominal 

-2.84 

156.887 

45.158 

96 

Planar Flight 

0.00 

156.188 

42.557 

0 

Launch Window 
Closing (LWC) 

5.64 

154.802 

37.400 

384 

The nominal target node, specified in 

Reference 28, is 

a 0.699 degree deviation 


from the planar flight target node. This corresponds to a launch time 2,84 
minutes prior to the planar flight launch opportunity. Consequently, 96 
pounds of S-IVB stage propellants are utilized in the nominal case to steer 
to the target orbital plane. The LWO trajectory simulation reflects the 
maximum target node, or the earliest launch time, deviation from planar flight 
which can be attained by utilizing 500 pounds of S-IVB stage propellant for 
yaw steering to the target orbital plane. The LWC trajectory simulation 
target node is optimum for the 37,4 degree AFETR flight azimuth constraint. 
This late launch requires 384 pounds of yaw steering propellant. It can be 
determined from the preceding table that the launch window duration is 12,09 
minutes. Figure 1 displays more extensive launch window data. Specifically, 
it exhibits S-IVB stage propellant requirements, yaw attitude at Guidance 
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Cutoff Signal (GCS)j and optimum launch azimuths for launch window target 
node and launch time deviations from the planar launch opportunity. 

The S-IB stage steering program and the IGM presettings are designed to 
provide maximum vehicle performance (weight in orbit) within the specified 
groundrules/constraints . The S-IB stage steering program, defined in 
Table IB, was derived for the nominal trajectory, but it is applicable 
throughout the launch window. The IGM presettings, displayed in Table 3B, 
are the nominal trajectory presettings with the necessary launch window 
trajectory changes noted. 

The nominal sequence of events for the powered flight phase of the OT is 
summarized in Table 1. These data are consistent with the mass and pro- 
pulsion data referenced herein and the sequence data provided in 
References 28 and 29. 

Table lA provides a vehicle weight breakdown. It shows that the nominal 
01 weight is 68,744 pounds, which includes a 37,400 pound payload and 
2,612 pounds of available S-IVB stage propellants. The latter includes 
a 460 pound LH2 bias. Supplementary residual S-IVB stage propellant data 
for the nominal trajectory follow. 


LOX LH2 Total 

(Pounds) (Pounds) (Pounds) 



Total on board at GCS 

2208 

1792 

4000 

(1) 

Unus cable 

440 

948 

1388 

(2) 

Total available 

1768 

844 

2612 
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LOX 

(Pounds) 

LH2 

(Pounds) 

Total 

(Pounds) 

(3) 3 sigma FPR allocation 
(estimated) 

1173 

688 

1861 

Remaining launch window 
allocation (4,8:1 EMR) 

334 

70 

404 

Total allocation 

1507 

758 

2265 

Excess available over 
allocation 

261 

86 

347 

Excess useable at 4.8:1 EMR 

261 

54 

315 

Excess bias 

0 

32 

32 


(1) Unuseable determined by MSFC/MDAC to assure the required 6.7 m/sec 
depletion cutoff thrust decay velocity increment (Reference 36) . 

(2) Total available LH 2 includes a 460 pound bias. 

(3) The Flight Performance Reserve estimate source is Reference 30, 
since the ASTP (SA-210) OT FPR is not yet available. 

The preceding table shows that the SA-210 launch vehicle can insert the 
specified payload (37,400 pounds) into the prescribed orbit, provide the 
required 500 pound launch window allocation, and assure the estimated three 
sigma FPR with 315 pounds of useable residual propellant in the S-IVB stage. 
This excess propellant provides approximately 333 pounds of additional pay- 
load capability. Consequently, the current predicted SA-210 payload cap- 
ability for the ASTP mission is derived as follows: 

Payload capability - 37,400 + 333 “ 37,733 pounds. 

Table 2 provides a summary of nominal OT parameters at pertinent events 
from GHR to orbit insertion. Convenient summaries of the end conditions 
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of flight for the S-IB and S-IVB stages of powered flight are presented in 
Tables 3 and A, respectively. Tabulated listings of the powered flight 
trajectory are presented in Tables 5 and 6. Corresponding tabular listings, 
in English units, are given in Appendix C. Graphical displays of pertinent 
powered flight trajectory data are shown in Figures 2 through 15, Cor- 
responding data, including powered flight sequences, for the launch window 
opening and closing trajectories are contained in Appendices D and E, 
respectively, 

A nominal orbital flight phase sequence of events is presented in Table 9. 
This sequence was obtained from Reference 31. Table 10 provides nominal 
S-IVB/CSM separation conditions. Corresponding separation conditions for 
the launch window trajectories are included in Appendices D and E. 

Table 11 is a listing of nominal orbital phase trajectory data in metric 
units. Pertinent graphical displays appear in Figures 17 through 21, 

English unit orbital trajectory listings are included in Appendix G. 

Detailed data tapes (B-7 format) and print tapes are available at MSFC, 
SA&I-EL24, for the nominal and each of the launch window trajectory sim- 
ulations. These tapes contain trajectory data from GRR to 7.5 hours flight 
time. This interval is the predicted life of the lU batteries and, therefore, 
the extent of attitude control. Nominal S-IB stage reentry trajectory data 
are included on the aforementioned tapes. 

The Government Furnished Documentation (GFD) , upon which the trajectory 
simulations are based, is delineated in Section 6, It is more precisely 
identified in the References (Section 7), 
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4.1 S-IB stage Powered Flig ht Phase 

This phase is initiated at Guidance Reference Release (GRR) , which is 
assumed to be 17.2 seconds prior to first motion. The time of umbilical 
disconnect and the corresponding establishment of Time Base One (Tl) is 
0.2 second after first motion. The phase ends at S-IB/S-IVB physical 
separation, which is 1,379 seconds after Outboard Engine Cutoff signal 
(OECO) , This phase includes H-1 engine burns, H-1 engine thrust decay, 
and ullage rocket ignition. 

4.2 S-IVB Stage Powered Flight Phase 

This phase begins at S-IB/S-IVB separation and ends at Orbit Insertion (01) . 
Orbit insertion is defined as Guidance Cutoff Signal (GCS) plus 10 seconds, 
GCS occurs when the space fixed velocity magnitude equals the target ve- 
locity less the predicted J-2 engine thrust decay velocity increment. This 
phase of the trajectory includes the ullage rocket burns, J-2 engine thrust 
buildup, mainstage burn, ullage case jettisoning. Launch Escape System (LES) 
jettisoning, Engine Mixture Ratio (EMR) shifts, and J-2 thrust decay „ 

4.3 Orbital Flight Phase 

The orbital flight phase extends from 01 to the end of lU battery lifetime, 
which is defined as 7.5 hours flight time. The maneuvers and vents simulated 
are those listed in Table 9 and specified in Reference 31. All orbital vents 
are nonpropuls ive, therefore, they do not perturb the orbit. Vent flowrates 
were obtained from Reference 32, Ideal attitude control, with prescribed 
rate limits, is simulated during this phase. 
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Mission planning specifies a controlled S-IVB stage deorbit with the 
required deceleration provided by a propellant dump, if a real time 
assessment of all systems indicates a high probability of success. This 
propellant dump was not prescribed for this OT simulation; however, the 
simulation does provide vehicle attitude and position data to aid in 
selection of a proper dump time. 

Spent S-IB Stage Trajectory 

The nominal reentry trajectory for the spent S-IB stage is summarized in 
Table 7. This phase of the trajectory, which is initiated at S-IB/S-IVB 
separation, includes the retro-rocket burns and terminates upon S-IB stage 
impact. Pertinent data are graphically displayed in Figures 2 through 6. 
English unit reentry trajectory data listings appear in Table 4C. 
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Section 5.0 

TRACKING And PERFORMANCE SUMMARY 

5.1 Tracking Summary 

The tracking and communications network is listed in Table 8. A summary 
of the coverage provided by this network for the powered flight phase of 
the nominal OT is presented in Figure 16. These data indicate that coverage 
is complete during this phase, i.e., continuous UHF command, VHF telemetry, 
and C-Band radar coverage is provided by the Merritt and Bermuda stations. 

A summary of the coverage provided by the network during the nominal orbital 
flight phase is displayed in Figure 22. The surveillance range, above two 
degrees elevation, of each station is indicated by an ellipse. These data 
Indicate exposure to the command and telemetry coverage of at least one 
station during each revolution while the lU is active. Similar C-Band 
radar coverage will be available on all but the fourth revolution. However, 
of the significant events, CSM separation, CSM docking, and DM extraction, 
only the first will occur within range of a tracking station (Vanguard ship). 

But sufficient coverage is available to confirm CSM docking and the sub- 
sequent DM extraction. A detailed tracking analysis is now in progress. 

The results are scheduled to be published in a CCSD Technical Note on February 
4, 1975. 

5.2 Launch Vehicle Performance Characteristics 

The predicted S-IB and S-IVB stage performance characteristics are pre- 
sented in Table 2A, These data are time averages of the norainfl stage 
thrusts, flowrates and specific impulses. 


20 






I 


4 


Section 6,0 

GOVERNMENT FURNISHED DOCUMENTATION 


The GFD used in this analysis is listed below. 

Government Furnished Documentation 
DRL 444-V3C 


MSFC 

Approval Date 


Description 

Identification 

10- 8-74 and 

11- 12-74 

a . 

Mission Definition and 
Constraints 

PM-SAT-ASTP-8010.1, 
Revisions B and C. 

10-8-74 

b. 

Targeting Conditions 

GFD/Groundrules for 
SE&I Tasks, 10-8-74, 

10-8-74 

c . 

Sequence of Events 

ICD 68M00001C; GFD/Ground Rules 
Approval Form, 10-8-74. 

10-8-74 

d. 

LVDC Equation Defining 
Document 

IBM 70-207-0001, (Rev. H) . 

10-8-74 

e. 

L/V Guidance Equations 

IBM 70-207-0001, (Rev. H) . 

10-8-74 

f . 

Flight Environment 

TMX-64771; S&E-AERO-YT-77-71 ; 
TMX-53139. 

10-8-74 

g- 

Control Systems Specifi- 
cations 

S&E-ASTR-SD-93-70; S&E-ASTR- 
SD-110-7I; ED13-74-23. 

10-8-74 

h. 

L/V Reference Trajectory 

S6cE-AER0-MFP-38-74 . 

10-8-74 

i. 

L/V Propulsion Data 

B6 Tape 3951/55491/13974; 

B5 Tape 28311; S&E-ASTN-SAB 
(72-20) ; S&E-ASTN-PE( 73-66) ; 
SP-544B. 

10-8-74, 

10- 24-74, and 

11- 4-74 

j* 

L/V Mass Characteristics 

EL52(74-62) (as amended by 
telecons from J, L, Crafts 
10-24-74, and 11-4-74). 

10-8-74 

k- 

L/V Aerodynamic Data 

R- AERO- AD- 68- 19; R-AERO-AD- 
68-9; TMX-53657; TMX-53401; 
TB-FT-74-7. 

11-12-74 

1. 

Tracking Station Network 
Description 

CCSD TN-FT- 74-13. 
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MSFC 

Approval Date 


Description 

Identification 

11-12-74 

Vii, 

Tracking Constraints and 
Groundrules . 

GSFC STDN No. 705. 

11-22-74 

n. 

S-IVB/SC Venting Sequence and 
Flowrates , 

GFD/Grounci Rules Approval 
Form, ASTP (SA-210), DRL 
444-V3; A3-250-ADW3-M. 

11-22-74 

o. 

S-IVB/SC Attitude Timeline. 

GFD/Ground Rules Approval 
Form, ASTP (SA-210), DRL 
444-V3. 

11-22-74 


S-IVB/SC and 

S-IVB Orbital Drag Data 

LMSC/HREC A782929; 
LMSC/HREC A 7 82 7 59; 
LMSC/HREC A782810; 
LMSC/HREC A783126. 
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TABLE 1 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
NOMINAL POWERED FLIGHT SEQUENCE OF EVENTS 

LVDC 

FLIGHT TIME FLIGHT 

PROGRAM 


(HR; MIN; SEC) 

(SEC) 

TIME (SEC) 

EVENT 

-0:00:17.20 

- 17.20 

o 

o 

o 

o 

Guidance Reference Release (GRR) ; 
Initiation of Time Base 0. 

-0:00:03.30 

- 3.30 

— 

Time for S-IB Mainstage ignition. 

-0:00:00.20 

- 0.20 

--- 

Hold Down Arm Release Signal, 

0:00:00.00 

0.00 


First Motion, 

0:00:00.20 

0.20 

(O.OO)i 

Lift-Off Signal; Initiate Time 
Base 1, 

0:00:10. 00 

10.00 

(9.80)^^ 

Initiate Pitch and Roll Maneuvers. 

0:00:57.74 

57.74 


Mach One. 

0:01:13.25 

73.25 

--- 

Maximum Dynamic Pressure. 

0:01:40.20 

100 . 20 

(lOO.OO)j^ 

Control Gain Switch Point. 

0:02:00.20 

120.20 

(120.00). 

Control Gain Switch Point. 

0:02:08.07 

128.07 

(127.87)]^ 

Enable S-IB Propellant Level 
Sensors . 

0:02:09.00 

129.00 

(128.80)^ 

Arrest Attitude Commands. 

0:02:13.07 

133.07 

(0.00)2 

Level Sensor Actuation; 
Initiate Time. Base 2. 

0:02:16.07 

136.07 

(3.00)2 

Inboard Engine Cutoff (lECO) , 

0:02:19.47 

139.47 

(0.00)3 

Outboard Engine Cutoff (OECO) ; 
Initiate Time Base 3, 

0:02 ;20,57 

140.57 

(1.10)3 

Ullage Rockets Ignition, 

0:02:20.77 

140.77 

(1.30)3 

Separation Signal. 

0:02:20.85 

140.85 


S-IB/S-IVB Physical Separation. 

0:02:22.17 

142.17 

(2.70)3 

J-2 Engine Start Command, 

0:02:25.57 

145.57 . 

--- 

907o J-2 Thrust Level. 

0:02:28.17 

148.17 

(8.70)3 

Command 5.5:1 EMR. 

0:02:28.57 

148.57 


Ullage Burn Out. 

0:02:32.77 

152.77 

(13.30)3 

Jettison Ullage Rocket Motors. 

0:02:45.17 

165.17 

— - 

Dynamic Pressure = 1 PSF, 

0:02 :51.4" 

171.47 

--- 

LES Jettison. 

0:02:54.47 

174.47 

(35.00)3 

Command Active Guidance Initiation 

0:03:01.47 

181.47 

(42.00)3 

Control Gain Switch Point, 

0 :05 :45.57 

345.57 

(206.10)3 

Control Gain Switch Point. 

0:07:47.57 

467.57 

(328.10)3 

Command EMR Shift to 4.8:1. 

0:09:43.18 

583.18 

.... 

Guidance Cutoff Signal (GCS) , 

0:09 :43,38 

583.38 

0 

0 

0 

Initiate Time Base 4; ' 
Inertial Attitude Freeze, 

0:09 :43.98 

583.98 

(0.60)4 

Begin LOX NPV, 

0:09:53.18 

593.18 

--- 

Orbit Insertion. 
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TABLE 2 


ASTP rSA-21d) LAUNCH VEHICLE OPER;«TloNAL FLIGHT TRAJECTORY 

NOMINAL 


. .. -- ^ -. 

powered flight 

trajectory 

FVENT SUMMa 
cPaCE FIXE[. 

RY 

- 

LOriGiTuDE 

EVENT 

flight 

altitude 

VELOCITY 

flight PATi; 

azimuth 

GEODETIC 

POSITIVE 


time (SEC) 

(KM) 

(N/S) 

ANtiLE (DE6) 

(deg) 

LAT, (DEG) 

EAST (deg 

GUIDANCE "REF.' RELEASE 

■-X7.20 

.09 

408.57 

90.000 

90 •00 

28,63 

-80,6? 

FIRST MOTIOR 

, ..QQ .... 

.09 

408,57 

90.000 

90.00 

28.63 

-80.6? 

NiACH ONE 

57.74 , 

7,34 

582.61 

59 . 674 

79.83 

28.64 

-60.61 

MAX. dYN. pressure 

73.25 

12170 

738. OB 

57.218 

72.56 

28.66 

-00. 5g 

TILT ARRESr 

129.00 

47.78 

1986.00 

64.087 

54.26 

28,93 

-80.2b 

inboard engine cutoff 

156 • 07 

54.16 

2242.7c- 

65.422 

53.18 

29.00 

-t 0.20 

outboare engine cutoff 

139.47 

57.36 

2307.09 

66.020 

52.94 

29,04 

-60.16 

s-ib/s-tvb physical sef: 

" PHT.aS" “ 

“ 56.6’5 

2506.30 

66.290 

52.94 ~ 

- 29V05~" ’ 

^,14“ 

J-2-ENG. start command 

142.17 

59.87 

2301 .54 

66.554 

52.95 

29.07 

-60,12 

ullage case jettison 

152.77 

69.22 

2315.93 

68,566 

52.8S 

29.19 

-79.9c 

LES jettison 

171.47 

84,18 

2395.43 

71.827" 

52.56 

"29.41 

-79.73 

'IGiriNlTrATlON 

175.00 

86.80 

2412,91 

72.405 

52.54 

29,46 

-79.6b 

emR si-jiFif b.5:i/4.tj:i 

469.00 

164,97 

5470.16 

90.617 

51.00 

35,31 

-72.3? 

S-IB stage impact 

551.00 

.00 

406.53 

102.756 

89.97 

31,67 

-76, 9g 

GUIDANCE CUTOFF SIGNAL 

583.18 

158.57 

7811. 7ij 

90.006 

52.94 

39.35 

—66 • 34 

ORBIT INSERTION 

593.18 

155.72 

7818.46 

90.001 

53.39 

39.77 

-65.67 




table 3 


ASTP (SA-210) Launch vehicle oper\tional flight trajectory 

NOivIi^jAL 

S-IB STAGE END CONDITIONS OF FLIGHT 


flight time: oeco + i.379 seconds 

140. b47 

(SEC) 

radius: 

6431804. 

(M) 

altitude; 

58649. 

(N) 

SPACE fixed VELOCITY; 

2306.30 

(M/S) 

SPACE FIXED FLIGHT PATH ANGLE: 

66.290 

(DEG) 

space fixed FLIGHT AZIMUTH: 

52'. 938 

(DEG) 

earth fixed flight azimuth: 

45.040 

(DEG) 

geocentric declination: 

26.890 

(OEG) 

geodetic latitude; 

2,9.053 

(DEG) 

longitule: (positive east) 

"60.142 

(DEG) 


SPACE FI>ED POSITION AND VELOCITY CONPOMpNTS 


xs 

6430759. 

(N> 

YS 

57698- 

(v.) 

zs 

100526. 

(p) 


992’. 11 

(M/S) 

ts 

273.98 

(M/S) 

ZS 

2109.05 

(M/S) 


vehicle attitudes and attitude rates 



PITCH attitude angle 

"64.005 

(Di-G) 

Yaw attitude angle 

"r099 

(Di-G) 

ROLL attitude AhGLE 

.001 

(DFG) 

Pitch rate 

.005 

(DE'./S) 

Yaw kate 

" > 026 

(D£i./S) 

ROLL RATE 

- . do c 

(DEG/S) 


TABLIi 4 


ASTP (SA-210) Launch vehicle operational flight trajectory 

nominal 

S-IVb stage end conditions of flight 


FLIbHT tine: GCS 

563. 1A3 


radius: 

6528 IfiO. 


altitude: 

158569. 


SPALL FIXED VELOCITY; 

7611.74 


SPACE FIXED FLIGHT PATH ANGLE: 

9 O. 0 O 0 


SPACE FIXED FLIGHT A/ImUTH: 

52. <539 


EARIH fixed flight azimuth: 

Si. 2^ 4 


GLOCENTPIC declination: 

39 . 1 65 


GLOULTIC latitude: 

39.353 


LONGITUDE: (POSITIVE EAST) 

- 56.342 


INCLiNATIOr'; 

51.778 


Dt.SCtMDiMG NODE ARGUMENT;' 

156.663 


liEiaiAL KAilGE ANGLE; 

17.526 


wLICht: 

68876. 


SPACE FIXED POSITION 

AND velocity COMrONfNTS 

XS 

6228746. 

( ,) 

YS 

111046. 

(v) 

2S 

1951287. 

(0 

kS 

-2331.18 

(Ni/S) 

YS 

-247.56 

(M/S) 

ZS 

7451.68 

(|V/S) 

VEHICLE attitude ANGLES 


PITCH attitude ANGLE 

-99.76^ 

(DFG) 

Yah ATTiTUDE ANGLE 

~~ - 6 . 35 ^ 

(DF6) 

ROLL attitude ANGLE 

.511 

(UEO) 

“ “OSCULATING 

CONIC parameters 


♦ PERlGEE-ALTrTDOE “ 

142.07 

(KH) 

♦ APOGEE ALTITUDE 

150.35 

(f<v 0 

ECCENTRICITY 

.00c6 


SEMI -major Axis 

6524.37 

(KV) 

TRUE ANOMALY 

194.113 

(dfg) 

PERIOD 

87.41 

(MTN) 


♦ REFERENCED TO EQUATORIAL RADIUS (6373.165 KM) 


( SEC ) 
(M) 
(M) 
(M/S) 
(DEG) 
(DEG) 
(DEG) 
(DEG) 
(DEG) 
(DEG) 
(OEG) 
(DEG) 
(DEG) 
(LBS) 


1 - 


J 


TABLl 4 (CONT*n) 

ASTP (SA-210) LAUNC.’ VFHtCLE OPERATIONAL FLIGHT TRAJ>^'CT0RY 

r-jOyjIj\(AL 


5-1 Vb stage end 

COijQITlONS OF flight 


flight time: orbit ins^-rtion 


593,183 


radius: 


6528178. 


altitude: 


158718. 


SPACE FIXED VELOCITY: 


7818.46 


space fixed FLIGHT PATH ANGLE: 


oo . 001 


SPACE FIXED FLIGTIT A/TMUIH: 


r3.786 


earth FIXED FLIGHT A/IMUIH: 


^1.790 


geocentric DECLINAflON; 


39.07b 


GEODETIC latitude: 


?9 • 765 


longitude: (positive east) 


-65.673 


inclination: 


51*780 


descending node ARGUMEijr: 


156.087 


INERTIAL range ANGLE; 


18.?12 


weight : 


68744. 


SPACE FIXED f^OSITlUN AND 

velocity COMpONpriTS 

xs 


620497a. 

( ) 

rs 


108557. 

( ') 

2S 


2025727. 

(G) 

Xs 


-2421.37 

(M/S) 

ts 


-249.83 

(M/S) 

Is 


7429.87 

(M/S) 

Vehicle 

attitude angles 


PITCH attitude a. GLE 


-99.767 

(DEG) 

■ ■-■Taw attitude angle “ 


-6.366 

(DEG) 

ROLL attitude AjNGLE 


.293 

(DKG) 

OSCLfLATiNG 

u 

<5 

F>ARAMETeR5 


* TtRiGEE 'Altitude 


149.96 

(K .) 

♦ APOGEE ALTITUDE 


, 164.93 

(K ) 

ECCENTRICITY 


.OO 1 I 


SEMI-MAJOR AXIS 


6535.61 

(K- ) 

TRUE ANOMALY 


35g.25i> 

(DkG) 

PERIOD 


87.64 

( Ml i N ) 


♦ RLFERENCED TO EQUATORIAL RADIUS (637fv.lb5 KM) 


30 


(SEC) 

(Ni) 

(M) 
(M/S) 
(DEG) 
(DE6) 
(DEG) 
(DEG) 
(DEG) 
(DEG) 
(DEG) 
(DEG ) 
(DEG) 
(LnS) 



35*00 

4*0.00 

45.00 
5.P • 00 

55.00 
57.74 

65.00 
70*00 

4) 73.25 

80.00 

85.00 

__ 90 *00 
95'. 00 

100.00 

105.00 

110.00 

115.00 

120.00 

125.00 

5) 129.00 
f) 133.07 
7) 136*07 
a) 139*47 
9) 140*57 

rd) 140.77 
11) 140*65 


486433, 

471823. 

457190, 

442548, 

427908, 

4i99M*__ 

398598, 

383903, 

374354, 

354529, 

339855. 

32 5275. 

'310703, 

296146. 

281610 , 

267102. 

252621, 

238174, 

223765, 

212276, 

200631. 

192074, 

166324, 

185750. 

185646, 

185631. 


7747227, 
7816387. 
7891597, 
7966841, 
8032200, 
8061619. 
8154309, 
8216203,_ 
8249414, 
8307374, 
8339051. 
836Q336, 
8368877,' 
8368955, 
8359801, 
6347196, 
8332429. 
8311736. 
8284897, 
8261620. 
8226907, 
8185753. 
2070954. 
„ 157344, 
168338, 
159698. 


1) GuI^^ANCE reference releases 

2) first motion; 

3) MaCH ONE; 

4) vaXIMUM dynamic pressure; 

5) TI»-T arrests 

6) lsas initiate time base Two. 

7) IECO; 

6) ceco ; initi axe jime base^tjhree^ 
9) InTTIaTS ullage burn; 

10) separation signal; 

11) S-IB/S-IVP physical separation. 


„ _TABUE 5 r. rtrtw 

Launch vehicle operational flight trajectory 

NOMINAL 

S-IB stage flight data 


218321. 
159006. 
113991. 
75529, 
39301. 
12506, 
-3291. 
-1q340, 
“18567 . 
“26962. 
-25833, 
“23428. 
-22961. 
“22779. 


LONgITUdTNaL 

acceleration. 

(M/SEC2) 

.000 

J.2jl354^ 

12.963 

13,370 

13.783 

14.213 

14.669 

15.JL53 

15.671 

16.226 

16.801 

17.4Q8 

17.626 

17_*617 

18.613 

19.729 

20.476 

22.125 

23.428 

? 4.8Q 4 

26,233 
27.723 
29,281 
30.969 
32.830 
34.048 
37.044 
38.973 
41*100 
42.759 
15.547 
__ — *973 

1.031 
.983 

o S 

§1 


dYNa'^Tc 

pressure 

(N/M2) 

0 . 

126, 

575, 

1448, 

2822 . 

4753. 

729n. 

1 042-4, 
14102. 
18201 , 
22L546. 
26757, 

32792, 
34608 * 
35007. 
32634, 
28087, 
23116, 
18495, 
14457. 
10985. 
8071, 
5823, 
4127. 
2897. 
2171. 
1642. 
1328, 
964. 
85q, 
830. 
822. 


A . H . i . 

(KG-M/M2-RAD) 


152, 

2889, 

16672, 

60040. 

164810, 

_ 5786 48 ., 

769803, 

1429077, 

2469476, 

4024302. 

6232783. 

773AtiXl^ 

12893710, 

17429458, 

20818147. 

28687001. 
34723980. 
404 63360 . 
45743362. 
50451972, 
54533032. 
57947217, 
60729840, 
6P95S703, 
64711968, 
65834831, 
6&76471 0 • 
67334071, 
67'^4^688. 
£79838^8 , 

~ 68006426, 
68015192. 


,000 

,ooo_ 

6.180 
3,3 f) 5 
.270 
-2.729 
-1.528 


.44 

.54 

,65 

.77 

.92 

- 1.00 

1.25 
1.47 
1.63 
2.00 

2.25 

_2.52 . 

2.80 
3.11 
3,44 
3.77 

4.13 

4.AC— 

'4.91 

5.26 
5,72 

6.13 
6,42 

6.46 

6.46 







table 5 (C0NT»O) 








ASTP (SA 

-21q) launch 

vehicle operational I 

flight trajectory 








NO "■'INAL 










s-iB stage flight data 






ElTShT 


' SPACE fixed - 

---- 

— space 

FIXED 1 

Position and 

velocity Vector 

CO^'PONENTS 



time 

RADIUS 

VELOCITY 

path angle 

X 

Y 

z 

DX 

DY 

D2 


(SEC) 

(M) 

(M/S) 

(DEG) 

(M) 

(M) 

{«) 

(v/S) 

(M/S) 

('‘/SI 

u 

-17.20 

637'3379. 

408,57 

9fi .000 

6373353. 

12740. 

-12670. 

,oc 

2?®, 10 

28°. 7 r 

2) 

• 00 

6373379. 

408.57 

9 o. 0 o_o 

6373349. 

17694. 

-7686. 

-.45 

9“7,°3 

29° .87 


5.00 

6373414. 

408.75 

87.954 

6373382. 

19133. 

-6236. 

14.01 


289,02 


10.00 

6373528. 

409.55 

85.593 

6373493. 

20572- 

■“ 4 ^ 36 • 

30.76 

28*^. 63 

289.03 


is. 00 

6373732. 

411.43 

82.965 

6373693. 

22009. 

-3337, 

49,55 

287, oc 

290.12 


20.00 

6374035. 

415.61 

80.108 

6373992. 

23447. 

-1083. 

70.43 

78*^, 55 

201.6° 


25.00 

6374449. 

422.79 

77.O81 

6374401. 

24685. 

-416. 

93.42 

287,40 

205.68 


30»00 

6374984, 

433.59 

73.95^ 

6374930. 

26321. 

1P78 . 

ije.se, __ 

287,12 

3Q2..4P 


35.00 

6375651 a 

448.76 

70.845 

6375590. 

27756 . 

2615. 

145.87 

286,05 

312,68 


AQ.OQ 

6376460, 

468.83 

67.842 

6376392. 

29190. 

4212. 

175.2^5 

286.85 

326.78 


45.00 

6377423, 

494.12 

65*054 

6377346. 

30625. 

5890. 

206,70 

286.7° 

^4*^ .22 


50*00 

6378547. 

524*90 

62 • 565 

6378462. 

32058* 

7672. 

239.96 

286,74 

36®. 40 


55*00 

6379843. 

561.08 

6Q.529 

6379748, 

33492* 

9583. 

273.95 

286,62 

397.01 

3) 

57*74 

6380624. 

582.61 

59*674 

63805?3. 

34277, 

ilL695i. 

291*94 

286*52 

4l4j86 


65*00 

6382930. 

646.71 

58.130 

6382812. 

36356. 

13901. 

338,81 

286,33 

470.58 


70*00 

6384724. 

699,57 

57 *^-76 

6384591. 

57788. 

16369, 

373.11 

286.21 

5i7.95 


73*25 

6385984, 

738.08 

57*218 

6385841 . 

38718. 

18108. 

396,34 

286.14 

553.00 

N> 

St). 00 

6388852. 

829.01 

57.089 

6388685, 

40649. 

22117. 

446,42 

285.7° 

637,41 


65*00 

6591202. 

906,03 

57.^03 

6391012, 

42076. 

25484, 

484.73 


■’10.38 


90 . Oo 

6393749, 

991.53 

57.700 

6393535. 

43499. 

. 292^7. 

524,2.9 

284,1° 

^92*14 


95*00 

6396503. 

1085.68 

58.226 

6396258. 

44918. 

33420. 

565.10 

283. 

882.68 


100*00 

6399468. 

1188.77 

58*873 

6399187. 

46332. 

3808q . 

606,65 

282.37 

°82.55 


1D5*00 

6402650, 

1301.00 

59.60a 

6402326. 

47742. 

43263, 

648.75 

281.53 

1092.00 


110*00 

6406051. 

1422.78 

60*^29 

6405675, 

49147. 

4901S. 

690.76 

280.53 

1211.80 


115*00 

6409672. 

1554.90 

61.323 

6409233. 

50547, 

55401, 

732,40 

279,51 

1342.82 


120*00 

6413513. 

1698.03 

62*269 

6412999. 

51942. 

62468, 

773.46 

278,53 

1485,76 


125 *’0 o' 

6417573, 

1852.94 

63*265 

6416967. 

53332* 

7 o 282 . 

813.37 

277.37 

1641.61 

5) 

129*00 

6420977. 

1986.00 

64*087 

6420283. 

54439. 

77115. 

844,2° 

276.3^1 

1776.2? 

8) 

133*07 

6424§79, 

2130*24 

64.904 

6423781. 

55562. 

84636. 

875.91 

275,42 

1°22.20 

7) 

136*07 

6427333. 

2242.70 

65*‘^22 

6426447. 

56387. 

9o572. 

Qoi . 45 

p7U , f,A 

, 07 

ei 

139*‘)7 

6430517. 

2307.09 

66.020 

6429521* 

57320. 

97619. 

903.38 

274.12 

21o 5. t 0 

9) 

140.57 

6431545, 

2307.10 

66.234 

6430510 • 

57621. 

9993a. 

894,68 

274.01 

2)08.84 

— loT luorTT 

"6T+3i73ir“ 

2306. "SS 

66 «r?74 

64W6”a9. 

57676. 

100359. 

P92.84 

<573,00 

21 p8 .°° 

11) 

140*85 

6431804. 

2306.30 

66.290 

6430759. 

57698. 

100526. 

892,11 

273. 9P 

210° . 05 


1) Guidance reference release; 

2) first I/0TI0N5 

3) MACff'ONE! 

4 ) maximum Dynamic pressure! 

5) TIlT arrest ; 

6 ) LSA» initiate time base TWO! 

7 ) I ECO! 

8 ) oEco» x^^tiate time base Three? 

9 ) Initiate ullage burn? ^ 

10 ) separation signal? 

11) s-iB/s-ivb physical separation. 


I t 
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TABLE 5 {C.OMTVD) 

ASTP (5A-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NO^''I^!AL 

S-IB STAGE flight DATA 





flight 



eaRTh fixed 


— 

EaRth fixed Position ^nd vflocity vector components — 



time 

Position 

velocity 

Path angle 

X 

Y 

Z 

DX 

DY 

D2 



(SEC) 

(M) 

(M/S) 

(OEG) 

(M) 

(M) 

(M) 

(W/S) 

(M/S) 

(M/S) 


1) 

-17. 2*0 

90, 

,00 

N/'a' 

90. 

0. 

-0. 

,00 

-.00 

-.00 


2) 

.00 

90. 

, Jtfl.0 . 

N/A 

9J1. 

•SL,.. 

J3,, 

.00 

-..ill) 

=^(1D__ 



5.00 

125, 

14,59 

.482 

125. 

-0. 

0. 

14,59 

-.09 

-.01 



10.00 

239, 

31,47 

.563 

239. 

-1, 

-0, 

31,47 

-.25 

-.08 



15.00 

443, 

50,39 

.555 

443. 

-3. 

-1. 

50,39 

-.37 

.01 



20f00 

.. 747, 

71.42 

1.343 

747* 

-4, 

2. 

71.40 

-.32 

1.47 



25.00 

1161. 

94.69 

3 . 365 

1161, 

-6, 

18, 

94,54 

-.49 

5.33 



30.00 

1697. 

120.44 

5.847 

1696. 

.... - 

..6.Q., 



11..9-9 



35.00 

2367. 

148,93 

8,62? 

2363. 

-14. 

144. 

147.30 

-1,03 

22.01 



40.00 

31B5, 

180.51 

11.599 

3172. 

-20. 

287. 

176.89 

-1.18 

35,92 



45.00 

4166, 

215,42 

14.670 

4135. 

-26. 

510. 

208,50 

-1.31 

54,13 



5J).00 

5327. 

253,96 

17.776 

. ,5261, 

-33. 

836 , 

241.99 

-1.44 

77,06 



55.00 

6682, 

295,66 

20.991 

6557. 

-4n, 

1290. 

276,24 

-1.63 

105,40 


3) 

57.74 

7511, 

319.09 

P2.794 

7338, 

„-!45,, 

1602. 

...294^39, 

.. -1.76 

_ _123.09 



65.00 

10015, 

385,50 

27.654 

9647. 

-59. 

2689, 

341.74 

-2.02 

178.37 



70.00 

12024, 

438,77 

30.993 

11442. 

. -69, 

3695, 

376.45 

-2.18 

285,39 


4) 

73*25 

13471. 

477,16 

33.121 

32703. 

-76. 

4483, 

399,97 

-2.26 

200.19 

LO 

CO 


80.00 

16881. 

567,08 

37.411 

15574. 

-92. 

6514, 

450,77 

-2.59 

344,06 



85*00 

19800. 

642.95 

40.428 

17924* 

-107. 

8412. 

489,71 

-3,23 

416,61 



90.00 

23099, 

727,19 

43.231 

20473. 

-125. 

10695, 

529,99 

-4.04 

497,90 



95.00 

26819, 

820.03 

45.801 

23227. 

-147. 

13406, 

571.62 

-4,05 

587.93 



100*00 

31004. 

921,69 

40*185 

26191. 

-173. 

16590. 

614,11 

-5,54 

607,27 



105.00 

35701, 

1032,42 

50.393 

29370. 

-203, 

20296, 

657,26 

-6,14 

796,16 



ilo.oo 

40955. 

1152.64 

52.471 

32765. 

-235, 

24570. 

700,46 

-6.80 

915,37 



115*00 

46815, 

1283,12 

54.442 

36375. 

-270. 

29469. 

743,44 

-7,41 

1045.77 



120.00 

53334. 

1424.55 

56.314 

40199. 

-309. 

35050. 

786.00 

-7,87 

1108,06 



125.00 

60568 , 

1577,76 

58 . 10? 

44234. 

-349, 

41373, 

827.59 

-8,40 

1343.25 


5) 

129.00 

66910. 

1709.43 

59.489 

47609. 

-384, 

47ol2. 

860.01 

-8.78 

1477,31 


6) 

133*07 

73903. 

1852,36 

60.8o7 

51175. 

-420. 

533I6, 

893,28 

-9.04 

1622.72 


7) 

136*07 

79435, 

1964.09 

61*645 

53895. 

-447. 

58352, 

920.52 

-9.24 

1734,99 


8) 

139.47 

86011. 

2027,26 

62.450 

57034. 

-479. 

64379. 

923, IP 

-9,25 

1004,84 


9) 

140.5? 

88171, 

2026,71 

62.694 

58046. 

-489, 

66368, 

914.71 

-9,22 

1808,54 



10 ) 

140. ■?? 

88564. 

2026,04 

62.738 

58228. 

-491, 

66729. 

912.91 

-9.21 

1808,68 


11) 

140*05 

88719. 

2025.77 

62.755 

50300 . 

-492. 

66872, 

912.20 

-9.21 

1808,74 


1) Guidance reference reI-easei 

2 ) F i rst not ion* . 

5) mach one* 

4) maximum Dynamic pressure; 

5) TIlT arrest? 

6) lsa» initiate time base two? 

7) lECO» 

8) OECO? initiate TIME BASE THREE? 

■"9) Initiate ullage burn? 

10) Separation signal? 

ID S-1B/S-IV8 physical SEpARAjION. 









TABLE 5 

(CONT»D) 







ASTP 

(sa-210) launch vehicle 

OPERATIONAL FLIGHT TRAjECjORY 








NOMINAL 









S-ie STAGE 

flight data 





flight 

altitude 

Range 

relative 

VELOCITY vector a^IMUTH 

LONGITUqE 

geocentric 

geodetic 


time 



velocity 

SPACE fixed 

earth fixed 

(P0S_, EAST) 

declination 

latitude 


(SEC) 

(KM) 

(KM) 

(M/S) 

(DEG) 

(DEg) 

(DEG) 

(DEG) 

(DEg) 

1) 

'-I? •To 


.00^ 

,00 

90,000 

N/A 

-80,621 

28.466 

28,627 

2) 

• 00 

.o°n 

.000 

1.82 

90,000 

N/A 

-80.62i 

28.466 

28.627 


5.00 

• ii'S 

.001 

14*70 

89,986 

N/A 

-00.621 

28,466 

20.627 


lO.OO 

.239 

• 002 

31.52 

89,971 

N/A 

-00.621 

28,466 

28,627 


1 5 . 00 

. 443 

.004 

50.46 

89,942 

N/A 

-80.621 

28.466 

28,627 


20*00 

.747 

.007 

71.45 

89,796 

29,211 

-80,621 

28,466 

28,627 


2S*00 

1.161 

.022 

94.57 

89.392 

38,121 

-80,621 

28,466 

28.627 


30-00 

1 • 696 

.065 

120.21 

88.713 

40.269 

-80.621 

28.466 

28,628 


35.00 

2 • 363 

.149 

148.80 

87,747 

41.766 

-80.620 

28,467 

28.628 


4O.00 

3-172 

.294 

180. 06 

86,480 

42.734 

-80,619 

28,468 

28,629 


ifS-OO 

4.135 

.519 

214-91 

84,920 

43.347 

-80,617 

28.469 

2B.631 


50-00 

5.261 

.047 

253 s 5 0 

83.094 

43.743 

-80,615 

28,471 

28.633 


55-00 

6,557 

1*303 

295-42. 

81,025 

43.984 

-80 ,612 

28,474 

28.636 

3) 

57.74 

7.339 

1.616 

319.03 

79,828 

44,075 

-8o.61n 

28,476 

20.-638 _ 


65.00 

9.647 

2,705 

386-20 

76,518 

44.303 

-80,602 

28.483 

28*645 


70.00 

11-443 

3.712 

440,42 

74,126 

44.429 

-80,595 

28,490 

28,652 


73-25 

12.705 

4.500 

479,85 

72,562 

44.503 

-80,589 

28.495 

28,657 


80-00 

15.577 

6,530 

570.79 

69,362 

44.601 

-80.574 

26,500 

28,670 


85-00 

17-930 

8,425 

647,35 

67,089 

44.610 

-8o,56i 

28.520 

28,682 


90*00 

20,483 

10.702 

734.32 

64,970 

44.609 

-80.544 

28,535 

28.696 


gSTOQ 

23.241 

13.405 

829.24 

63.040 

44.622 

-80.525 

28.552 

28,714 


loo.oo 

26,213 

16.576 

932.72 

61,300 

44.652 

-80,502 

28.572 

28.734 


iqS.oo 

29,402 

20.262 

1044-70 

59,744 

44,693 

-80.476 

28,596 

28,758 


110-00 

32-812 

24.511 

1165,27 

58,346 

44,730 

-80,445 

28,623 

28.785 


ll5-00 

36,443 

29.376 

1299,20 

57.097 

44.773 

-00,410 

28.654 

28.616 


120-00 

40*295 

34.911 

1445.01 

55.987 

44.824 

-80,37n 

28,689 

20Jt852 . 


125-00 

44.368 

41.177 

1603,11 

54.994 

44.872 

-80,325 

28,729 

28,892 

5) 

129.00 

47.782 

46.760 

1735,81 

54,278 

44.913 

-80.284 

28,765 

28.92,7 

6) 

132- 0> 

51.397 

52.9^94 

1879,86 

53.620 

44.960 

-80.239 

28,8o4 

28.967 

7) 

138.07 

54.161 

57.971 

1991-52 

53.179 

44.P94 

-80.203 

28.836 

28.999 

to) 

139.47 

57.357 

63.922 

2054.66 

52.942 

45.028 

-80,160 

28,874 

29.037 

95 

140.57 

58.389 

65.884 

2054,05 

52,937 

45,037 

-80,146 

28,886 

29.049 

10) 

140.77 

58.575 

66.241 

2053.25 

52,938 

45.039 

-80.143 

28.889 

29.052 

11) 

140.85 

58.649 

66.382 

2052.93 

52.938 

45.040 

-80.142 

28,890 

29.053 


1) guidance reference release? 

2) fir st MOT ION; _ 

3) vaCH ONE; ~ 

4) maximum dynamic PRESSuRFF 

5) tiet arrest; 

6) LSAI initiate TIME BASE TWO? 

7) IECOj 

8) oeco? initiate time Base three? 

9) If^TTATE ullage 'burnt ■ 

10) separation Signal; 

ID S-I8/S-iVB PHYSICAL SEPARATION, 


fLTghT 

time 

(Sec) 


1) -17,20 

^ »oo 

5.00 


3) 


4> 


5) 

6 ) 

7) 

8) 

9) 

lOT 

11 ) 


10,00 

15.00 
20»00 

25.00 

3 0.00 

35.0 0 


40.00 

45.00 

50 .00 

55.00 
57,74 

65.00 
. 70,00 

73,25 

80. 00 

85.00 

90.00 


95,00 

iqo.oo 

los.do 

IJOaPO 

115.00 

120.00 

125.00 

129.00 


133.07 

136.07 
139,47 
140,57 
140;77’ 
140,85 


TABLE 5 (CONT'D) 

ASTP (SA-210) launch VEHICLE OPERATIONAL PLIGHT TRAjECyORY , 

NOMINAL 

5-iB stage flight data 


Vehicle 

‘attitude 

aNgLe 

Vehicle 

aTTiTU[,e 

FaTe 

vehicle 

A tf I TUnE error 

PITCH 

Yaw 

roll 

PITCH 

Yaw 

ROLL 

PITCH 

YAW 

ROLL 

(DEG) 

(DEG) 

(DEG) 

(DEG/S) 

(OEG/S) 

(DEG/S) 

(DEG) 

(DEG) 

(DEG) 

,000 

.000 

-44,842 

-.C03 

.003 

,002 

.000 

.000 

,000 

-.045 

.044 

-44,6q8 

-.,Q03_ . 

t0Q3 

.PQ2L .. 

-.045 

.044 . 

,034 

-.017 

-.016 

-44,843 

-.001 

.001 

,0 03 

-.001 

-.023 

-.001 

-.011 

-.020 

-44,843 

.002 

,000 

.000 

.007 

-.022 

-,001 

-.662 

- , 005 

-40.739 

-.202 

.006 

1.001 

.148 

.121 

-,897 

-2.000 

.023 

-35,771 

-.329 

-,D02 

1.P03 

*191 

.166 

-.929 

-3,847 

-.039 

-30.773 

-.406 

-.000 

1.000 

.271 

.116 

-,931 

—6 , 076 

-.024 

-25._7_71 

-,481 

.002 

i.onn 


. 1 

. Q9Q 

-8.614 

-.010 

-20.770 

-.532 

.001 

1.000 

,399 

.140 

-,928 

-11,374 

-.009 

-15.771 

-.570 

-.002 

1.000 

.481 

.127 

-,929 

-14.300 

-.021 

-10.773 

-.598 

-.004 

.999 

.543 

.082 

-.93! 

-17.433 

-,043 

-5,777 

-,685 

-,007 

1.000 

• 614 

.019 

-,935 

-20,888 

-.075 

-.804 

-.699 

-.006 

.922 

*601 

-.066 

-,805 

-22.814 

-jMi , 

.DJ51™ 

-,705 __ 


-.068 

,6 on . 

-,083 

,050 

-27.958 

-.080 

-.001 

-.711 

.000 

,000 

.610 

-.080 

-.001 

-31,483 

-.099 

-•000 

-.697 

-.004 

-.000 

.606 

-.099 

-.001 

-33,737 

-.094 

-.000 

— ,688 

.002 

-,000 

.597 

-.094 

-.001 

-38,262 

-.111 

.004 

-.634 

• OlS 

.001 

.549 

-.111 

,003 

-41.287 

-.013 

.004 

-.592 

.006 

-.001 

.608 

-.013 

,004 

-44,110 

.047 

-.000 

-.510 

• DOS 

-.002 

.512 

.047 

,000 

-46.690 

♦ 055 

-.002 

-.513 

-.004 

,000 

• 461 

,055 

-^002 

-49,220 

.020 

-._poi 

-.503 

-,008 

,00! 

.440 

.020 

-,001 

-51,574 

-,03l 

• 001 

-.510 

-.019 

.001 

.580 

-.031 

,001 

-54,104 

-,086 

.005 

-.504 

-.007 

,001 

,530 

-.086 

,005 

-56,599 

-.104 

.007 

-.494 

.001 

,000 

.506 

-.104 

,006 

-59,055 

-.094 

.007 

-.490 

.002 

-.000 

.515 

-.094 

.007 

-61.608 

-.180 

.007 

-.473 

.011 

-,000 

.422 

-.180 

,007 

-63.529 

-.158 

.007 

-.464 

.003 

-.000 

.470 

-.158 

,006 

-64.056 

-.153 

.004 

.030 

-.005 

-.002 

-.058 

-.153 

,004 

-64,048 

-.168 

.002 

.002 

-.002 

-.001 

-.049 

-.168 

,003 

-64.014 

-.085 

.001 

.010 

.005 

-.001 

-.015 

-.085 

,001 

-64,006 

-,092 

,001 

, 0 05 

-.020 

jOOO 

-.007 

-.092 

.001 

-64,005 

-.()97" 

• ool 

• oo5 

-.024 

-.000 

-.006 

-.697 

,001 

-64,005 

-.099 

.001 

.005 

-.026 

-.000 

-.006 

-.099 

,nni 


1) guidance reference re'-ease? 

2) first mot I On t _ _ 

3) mACH ONE; 

4) maximum dynamic PRESSURE} 

5) TitT ARREST; 

6) LSAi initiate TIME BaSE TWO; 

7) lECO; 

8) oECo; initiate TIME BASE THREE} 
OfTNlTlATE ullage BURN; 

10) separation signal; 

11) S-IB/S-IVB physical sEpArATIoN. 


Table 6 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

S-IVB stage flight data 


flight 

MASS ■ 

Thrust 

DRAG 

longitudinal 

dynamic 

inertial 

pitch att. 

PITCH ANGLE 

t^me 

•- - 

(TOTAL) 


acceleration 

PRESSURE 

range angle 

command 

OF. attack 

(SEC) 

LKG) 

(N) 

(N) 

(M/S2) 

(N/M2) 

(DEG) 

(DEg) 

(DEG) 


” 139653* 

4O499, 

3725. 

• 263 

822. 

1 .086 

-63*999 

.039 

2) 

139621. 

40337, 

3232, 

.266 

704. 

l.llo 

-63.999 

.384 

3) 145,57 

139397. 

735425. 

2368, 

5.259 

473. 

1*i72 

-63.999 

1.539 

4) 148,57 

138753. 

934345. 

1736, 

6,722 

336. 

1*227 

-63.999 

2*280 

5) 152,77 

137783. 

1024475, 

noo. 

7,426 

208. 

1.305 

-63.999 

2*890 

l60,00 

135898. 

1034592j( 

536, 

7,609 

89. 

1.443 

-63.999 

4.463 

6J 165,17 

134613 iN 

1032592, 

315, 

7.669 

48. 

1.543 

-63.999 

5.552 

l70,o0 

133415. 

1034917. 

l90i. 

7.756 

„ .27^ 

1 .638 

-63.999 

6je5fii9 


7) 171,47 

1330490 

1035492, 

160, 

7,782 

22. 

1.667 

-63,999 

6.876 

8) l75,00 

128020. 

1036335, 

107. 

8,094 

14, 

1.737 

-63.999 

7.616 

I80, 00 

126774. 

1037282. 

83, 

8.182 

7. 

1.839 

-5B.999 

11 .845 

190,00 

124288, 

1036754, 

43, 

8,341 

2, 

2*046 

“56 *105 

18*471 

200,00 

121796, 

1035066, 

15^ 

8,498 

1. 

2.259 

-57.288 

18.820 

210,00 

119311, 

1034398. 

6. 

8.670 

_ _ . o.„_ 

. 2.476 

-58.231 

19.411 

220,00 

116325, 

1037443, 

3, 

8.880 

0. 

2.703 

-59.364 

19.828 

230,00 

114335, 

1035546s 

2. 

9.057 

0, 

2.934 

-60.729 

19,873 

240,00 

111847. 

1035230 0 

1, 

9.255 

0, 

3.172 

-61,738 

20.216 

250.00 

109363, 

1034881, 

1, 

9,463 

p, 

3.416 

-62,817 

20.484 

260,00 

106879. 

1037645. 

0. 

9,709 

0. 

3.667 

-63,938 

20.643 

270,00 

104388, 

1038526, 

0. 

9 . 949 

0. 

3.925 

-65.266 

_2D?556 _ 

280.00 

101897. 

1036118. 

0, 

10,168 

0. 

4.191 

-66.443 

20.504 

290,00 

99411, 

1036101. 

0, 

lQ.422 

0, 

4 . 464 

-67.420 

2D*639_ 

3(30,00 

96925, 

1036088 9 

0. 

10,690 

0. 

4.745 

-68.534 

20.601 

310,00 

94440, 

1036058. 

0, 

10,970 

0. 

5*034 

-69,680 

20.486 

320,00 

91955. 

1036020. 

0. 

11.267 

0, 

5.332 

-70.821 

20.330 

330,00 

89471. 

1035957, 

0. 

11.579 

0. 

5.638 

-71.956 

20.126 

3415.06 

86987. 

1035893, 

0, 

11.909 

0. 

5.953 

-73.093 

19.869 

350,00 

84503. 

1035824, 

0, 

12.258 

0. 

6 * 27 8 

-74.232 

19.517 

360.00 

82019. 

1035750 • 

0. 

12,628 

0. 

6.612 

-75,361 

19.213 

370,00 

79536. 

1035633, 

0, 

13.021 

0. 

6.957 

-76.496 

18.074 

380,00 

77053. 

1035502. 

0. 

13.439 

0, 

7.312 

-77,634 

18.500 

390,00 

74570. 

1035393. 

0. 

13.885 

0. 

7.677 

-78.776 

18.073 

4OO.OO 

72088, 

1035288. 

0. 

14.361 

0, 

8.055 

-79,922 

17,596 

4IO.OO 

69597. 

1039200. 

0. 

14,932 

0, 

8.444 

-81.169 

16.997 

42c, 00 

67107. 

1036712. 

0. 

15,449 

0. 

8.845 

-02.342 

16.434 

430,00 

64621. 

1036641, 

0. 

16.042 

0. 

9,260 

-83.426 

15.986 


1) s-ib/s-ive" physical separation; 

2) J-2 ENGINE_^START COMMAND; 

3 ) 9DXr^J~2 thrust level ; 

H) terminate ullage burn* 

ST jettison ullage rockets }■ 

6) dynamic pressu re = 1 PSFi 

8) iGM initiation; 


pt-lGHT 

time 

<SEC) 

41 * 0 » 00 

450. 00 

460.00 

9) ^69^00 

470.00 

jt80,_go 

490.00 
^00,00 


510.00 
52^00 

530.00 

5-10,00 

550.00 
560.0^ 


570.00 

580.00 

583,18 

11 ) 583,38 

12 ) 583,98 

13) 593,1a 


10) 


Mass 

(Kg) 

82135' 

59650. 


46447. 

44369j 

42291. 

40213. 

38135. 

36057. 


33979. 

31902. 

31242. 

31225. 

31168. 

31162. 


ASTP(SA-2io) Launch vehicle operational flight trajectory 

N0^'INAL 

s-iVB stage flight data 


57166, 

55004. 

54777. 

J2682. 

50604. 

48525. 


thrust 

(TOTAL) 

CN) 

1 O 36573 . 

1035595, 

1035502. 

873924, 

878292. 

874810, 

87'4311. 

874399, 

874388. 

87434.5, 

874360 , 

8^74175. 

873955, 

873673. 


DRA^ 


CN) 


0. 

0. 


0 , 

0 , 

0. 

0. 

0 , 


0 , 

0 , 

0. 

Q.- 

0 . 

Q-t. 


873214, 
872571. 
872292, 
610616, 
24715. 
^ 


longitudinal 

acceleration 

(M/S2) 


0 , 

0 , 

0. 

0 , 

0. 

4. 


16.682 

17 .361 

18.114 

15,979 

16.034 

16,605 

17.277 

A8j.Ql9-_ 

18,825 

19,706 

20.673 

21,739 

22,917 

25.698 ' 
27,351 
27.920 
19.555 
,792 
-.000 


dYNaMIc 

pressure 

(N/M2) 


0 , 

.JU.. 

0. 

0, 

0. 

0. 

0. 

JL,-. 

0 , 

0. 

0. 

0. 

0 , 

. 0^ 
0. 
0, 
0 , 
0, 
0. 
0. 


^INeRT'I aL 
ra.nge angle 
(DEG) 

9.6S7 

.. A.a.129 

n .586 

ll.olo 

11.058 

11.5^4 

12.0‘)4 

lP,56i) 

13.Q90 

13.638 

14.202 

... 14,784 

15.385 

16.006 

16.648 

17,312 

17.528 

17.542 

17.503 

18.212 


COMMaNO 

■pitcH \m\-E 
OF aYTaCX 

(OEg) 

(DEg) 

- 84*579 

15*443 

-.65^130, __ 


-86.888 

14.220 

-87,936 

13.635 

-88.002 

13.580 

-89.123 

13.079 

-90.268 

12,511 

-91,40.8 


-92.751 

11.166 

- 93.954 

10,439 

-95.051 

9.833 

-96.179 

9.198 

-97.336 

8.561 

-98.487 

„7«.913„ 

-99.961 

6,766 

-99,748 

7,393 

-99,748 

7.551 

-99.748 

7.560 

-99.748 

7.600 

-99,767 

8,236 


e”r sHrpT to 4.8:i» 

10) guidance cutoff S_I<5NaLA__. 

liT'lNItlATE TIME BASE FoURI 

12) begin lox n pv; 

”i3T ORBIT Insertion, 


. TABLE 6 <C0NT»D) 

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

S-lVB stage flight DATA 


flight space fixed — - space fixed Position and velocity vectop components — 

TIME Radius velocity path angle x y z dx dy dz 

(SEC) " (M) (M/Sj (DEG) (M) (M) (M) (M/S) (M/S) (M/S) 


■ 1)^" 140^35 

6^317^07. 

■2306.30'“ 

66 . 29q 

6430762. 

57698. 

100532. 

892.11 

273.98 

210^*05 

2) 142.17 

6433024. 

2301.54 

66.554 

6431932. 

58O6O. 

1 03318. 

879.53 

273^ _ 

.■2109,14 

3) 145.57 

6436088. 

2294.02 

67.230 

6434869. 

58990. 

110492. 

849.24 

273,44 

2113.42 

4) 1H8*57 

6^38724. 

2300.98 

67.794 

6437305 . 

59809. 

116855. 

828,64 

272.68 

2129.20 

5) 152 *77 

6442327. 

2315.93 

68.566 

644o8o9. 

60953. 

125852. 

801.83 

272.02 

2155.60 

160*00 

6448306. 

2344.96 

69.862 

6446444. 

629J.7. 

14i6i2* 

756,54 

271,05 

2202.96 

6) 

6^52410, 

2367.12 

70.762 

6450273, 

64317. 

153093. 

724,43 

270.32 

2237.27 

17 ^'^ s 

6456115. 

2386.67 

7i pSSp 

6453699. 

65628.. 

1 6.3974 , 

.„69ii,58_. 

■269.64 

- 226?_t5£L 

7) 17i«*‘‘? 

6457218, 

2395.43 

71.827 

6454712, 

66016, 

167313. 

585 B 55 

269,43 

2279,37 

8) 175.00 

6459825. 

2412.91 

72.405 

6457095. 

66967* 

175406? 

664,30 

268.89 

2304.03 

180*00 

6463409, 

2438.35 

73.190 

6460342* 

68309. 

187014. 

634.95 

267.97 

2338.93 

190.00 

6470257. 

2489.07 

74.483 

6466435. 

70978, _ . 

amiss. 

585,01 

265,71 

24q4,71 

200*00 

6476730, 

2542 . 66 

75.686 

6472042. 

73622* 

235116. 

536,37 

263.16 

2471,68 

210.00 

6482833. 

2599.85 

76*538 

6477161. 

_ . iMMi 

26q17^ 

_487j^4Q „ 

26,0x3 

2540*45 

220*00 

6488573. 

2660,22 

77.934 

6481790. 

78028, 

285*331, 

438.35 

257.24 

26jl ,22 

230*00 

6493957, 

2724.29 

78.981 

6485927, 

81384, 

312407, 

388,38 

253,96 

2684,41 

240.00 

6498989, 

2791.63 

79o980 

6489566 * 

839o6 » 

339626, 

338,75 

250«43 

2739,72 

25Q.00 

6503674. 

2862*44 

8 0 « 926 

6492702, 

86391. 

367609. 

288.29 

246.53 

2837,19 

260*00 

6508020. 

2936.64 

31»82o 

6495530. 

88836, 

396377c 

237,35 

242.26 

29i6,99 

270 <i00 

6512034. 

3014*69 

32.663 

6497447. 

91235. 

425958, 

j85,S6 

237,6a 

2999,56 

280.00 

6515721, 

3096*43 

83*463 

6499045, 

93587. 

456378c 

133.47 

232,63 

3084,79 

290*00 

6519067, 

3l8l « 53 

84*213 

6500115# 

95886 * 

48766a, 

80,39 

227.18 

3172.44 

300.00 

6522141, 

3270*36 

84.913 

6500651. 

98129. 

519835. 

26,71 

221,22 

3262,76 

310*00 

6524890. 

3362.90 

85 . 566 

6500647, 

100309, 

552926. 

-27,81 

214,76 

3355,92 

320.00 

6527344. 

3459.32 

86.175 

6500092. 

102423. 

586964, 

-83,28 

207., 85 

3452.07 

330.00 

&529509. 

3559.71 

86.740 

6498978. 

104465. 

621978, 

-139,75 

200.39 

3551.52 

340*00 

6531395, 

3664.18 

87.253 

6497294, 

106429. 

658001. 

-197.28 

192,37 

3653.80 

350*00 

6533012. 

3772.88 

87.744 

6495029. 

108310. 

695065. 

-256,00 

183.76 

3759,69 

36 0 » Oo 

&534370. 

3885.97 

88.185 

6492170. 

110102. 

733207. 

-316,03 

174,54 

3869,16 

370 *00 

6535478. 

4003.61 

88.586 

6488704. 

111799. 

772461. 

-377,40 

164 '>70 

3982.37 

3B0 » Oo 

6 53 6 3 50 V 

4125.99 

88.948 

6484617, 

113394. 

812868. 

-440.25 

154.18 

4099,54 

390*00 

6536998. 

4253.34 

89,273 

6479894. 

114880. 

854466, 

-504.68 

142*98 

4220.87 

4od*Co 

6537435. 

4385.92 

”89. 561 

64Ta5T8T" 

U^251. 

A^T^no. 

—570 a 53 

13J .03 

4346 . 64 

410*00 

6537676. 

4524.49 

89.812 

6468472. 

117498. 

941417. 

-638,83 

118.28 

4477.60 

420*00 

6537736. 

4668.98 

9o.031 

6461735. 

118614. 

986870* 

-709,08 

104.75 

46i3.63 

430*00 

6537632. 

4819.42 

9q.215 

6454284, 

119590* 

1033707. 

-781,48 

90.33 

4754,78 


1) S-iB/S-iVB physical S^pARATlONJ 

2) j-2 Engine 5Tart_ command? 

3) 90* U-2 ThRUSt level? 

4) terminate ullage burn? 

5) jettison ullage rockets? 

dynamic Pressure z_i _ psF? 

'T^'T-Es'UETtiSONT' ' 

8) IGM initiation? 


TarLE 6 tcO;,T*D) 

ASTP (SA-210) LAUlviCH VEHICLE OPERATIONAL FLIHHT TRAJECTORY 

nohinal 

S-lVl> STAGE FLioliT OATA 


■ "FLIGHT “ 

, , 

■SPACE FIXED 

— 

SPACE 

fixed Position and 

velocity vECTOr 

COMPONENT9 

■* I HE 

RADIUS 

velocity 

PATH angle 

X 

Y 

Z 

OX 

DY 

( SEC ) 

(M) 

(M/S) 

(OFG) 

(M) 

(M) 

(M) 

(M/S) 

(M/S) 

440. or 

6537382, 

4976.45 

90,363 

644609a, 

120417. 

1081985. 

~85b . l7 

74.95 

4d0 .00 

6537008. 

5140.45 

90.479 

643715^. 

121086. 

1131761. 

- 933.47 

58 • 56 

4co , on 

6536530 , 

5312.03 

90.562 

6427419. 

121585, 

1183100. 

-1013.58 

41.09 

9) 0c9.0C 

o5o6ijii>2 ■ 

5470.16 

90,617 

6417963. 

1218S0. 

1230697. 

-1088.44^ 

24.69 

470,00 

6535973. 

5465.73 

90,628 

641687 1, t 

121904. 

1236065. 

-1097.nl 

23 .05 

480,00 

o535317 , 

5644.66 

90,716 

6405467. 

122050, 

1290530. 

-1184.07 

5 • 86 

490.00 

6534568. 

5810.14 

90,778 

6-’9517 

122019. 

1346464. 

-1274,26 

-12.23 

500,00 

6533749, 

5983.00 

90,810 

6379971. 

I 2 I 6 OI. 

1403925. 

-1367.74 

— 31 . 37 

510.00 

6532885 . 

6163.90 

90,816 

63658 I 1 • 

121386. 

1462977, 

-1465. 03 

“51.54 

520.00 

6532001, 

6353 . o4 

90,798 

6350653, 

120767. 

1523691. 

—1566 . ft5 

“72.82 

5 JO. CO 

6531126, 

6552.55 

90 .751 

633446-'. 

119926. 

1586142, 

—lb72 . 97 

“95.63 

5 a 0 , 00 

6 66 42 96 , 

(S 7 6 1 • cl 0 

90.674 

6317161 • 

116649. 

1650414, 

-1780.69 

-120.09 

5^0.00 

o3<i95H 5, 

o 8 2 . 52 

90.568 

6298769. 

117519. 

1716599. 

-1899.66 

-146,23 

5o0.U0 

6528927, 

7215.32 

90.432 

6279168. 

115918, 

1784798. 

- 2021.51 

—174 .18 

570,00 

bB28462, 

7462.56 

90.293 

6258302. 

114026. 

1855121. 

-2153.16 

-204.67 

EoO.OO 

6d£:8201. 

7724.85 

90,039 

6236097. 

111819. 

1927692. 

-2287*95 

-236.96 

10) 583,16 

6528180. 

7811.74 

90.008 

6226746. 

111048c 

1951267, 

-2331.18 

-247,58 

11) be 3. 36 

6528180 . 

7616.94 

90.003 

622828^, 

110998, 

1952778. 

- 2333.86 

-248.21 

l<i) 5<3,96 

6528179, , 

7818.13 

90,002 

622667). . 

110849 . 

1957251, 

-2339,41 

-248.44 

iO) 593.18 

6528176, 

7818.46 

90.001 

6204978. 

103557 , 

2025727. 

-2421.37 

-249,83 


9) E.iR SHIFT TO 
loj GJiDAr.'CE CUTOFF SIGMaLI 
li) iiuTlATE TIME BASE FOUR; 

IJd) FLO IN Lex NPV _ 

13) I? SERTldf'% 


DZ 

(M/S) 

4901.68 

5054.65 

5214.27 
5360.72 

5374.88 
5519.07 

5668.67 
5624.49 
5987.04 

6156.88 

6334.66 
6521.19 
6717.34 
6924.16 
7142.25 
7374.45 

7451.68 

7456.28 
7455.78 

7429.67 


(\) ro in 


TABLE 6 {CONUD) 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NON'INAL 

s-ive stage flight data 


flight ■ . earth'fixed — 


time 

Position 

velocity 

Path angle 

X 

(SEC) 

(M) 

(M/SV 

(DEG) 

(M) 

1) 140 «G5 

88726. 

2025,77 

62.755 

58303. 

2) 142»17 

91316. 

2020,30 

63.047 

59500. 

3) 145 37 

97957. 

2011.07 

63 . 80 1 

62507. 

4) 148 37 

103820. 

2016,73 

64.455 

65008. 

5) 152»T7 

112071. 

2029.95 

65.360 

68605, 

160»00 

126422. 

2056 b18 

66,881 

74410. 

6) 165.17 

136800. 

2076,50 

67,938 

78369, 

170.00 

146584. 

2096.46 

« Q Q j- 

81923. 

7) 171.4? 

149577. 

2102.75 

69.188 

82976. 

8) 175*00 

156813. 

2119.17 

69 s 868 

85458* 

180. OO 

167152, 

2 143. an 

70,791 

88849. 

190.00 

188173. 

2191 0 93 

72.314 

95253. 

200.0c 

209690« 

2244,01 

73.730 

101199. 

210.00 

231716. 

2299.55 

75,082 

106685, 

220*00 

254286, 

2358.71 

76.364 

111711. 

230.00 

277434. 

2421,77 

77,583 

116276. 

240*00 

301195. 

2488,33 

78.744 

120375. 

250*00 

325600. 

2558.44 

79,837 

124004, 

260.00 

350586 , 

2632.17 

80,866 

127161. 

270*00 

376489. 

2709,89 

81.833 

12984P. 

280.00 

403048. 

2791,42 

82.745 

132042. 

290 .00 

430400. 

2876.49 

83.596 

133752. 

300*00 

458582. 

2965.30 

84.380 

134969. 

310*00 

487632. 

3057,96 

85.123 

135687. 

320.00 

517592. 

3154,58 

q5.805 

135899. 

330.00 

548501 . 

3255.25 

86.435 

135596. 

340.00 

580402. 

3360.05 

87.015 

134770. 

350.00 

613339. 

3469,14 

S7 . 546 

133411. 

360.00 

647355. 

3582,66 

80.031 

131509. 

370*00 

682498. 

3700,78 

80.470 

129052. 

380*00 

718817. 

3823.66 

88 . 865 

126029. 

390*00 

756360. 

3951.55 

89.210 

122427. 

~~"“4oo36- 

795180. 

4084.66 

89.529 

118230. 

410.00 

835335. 

4223.82 

89.799 

113424. 

420*00 

076886. 

4368,89 

90.033 

107991. 

430.00 

919893. 

4519.93 

90.229 

101910. 


earth fixed position And velocity vector components 


Y 

Z 

DX 

DY 

DZ 

(M) 

(M) 

(M/S) 

(M/S) 

(M/S) 

-492, 

66878. 

912,20 

-9.21 

1808,74 

-504. 

69268,_ 

399.87 

-9U6 

1808,85 

-535. 

75420. 

87'0.25 

-9,15 

1813.00 

-563. 

80882. 

850,33 

-9,49 

1028,68 

-603. 

88617, 

824.53 

-9.52 

1854,93 

-67 i. 

102202, 

781503 

-9,35 

1902,05 

-719. 

112125. 

750,23 

-9.21 

1936,21 

-763, 

121553, 

721^62 

-9,05 . 

1 r6S>33 

-776, 

124449, 

712,98 

-9.00 

’^1978.17 

-808, 

131479, 

692,67 

-8,89 

2002.75 

-852. 

141580, 

664,67 

-8,86 

2037.57 

-942, 

162287, 

617,45 

-9,23 

2103.14 

-1037, 

183650. 

571,63 

-9,75 

2169,96 

-1138, 

205692 , 

525^9 

-in. 41 , . 

2238*66 

-1246, 

228430. 

479,58 

-11.17 

2309,41 

-l36i, 

251088, 

433,27 

-11.96 

2382.66 

-1485. 

276o9o. 

386 , 41 

-12.83 

2458,11 

-I6I8, 

301058, 

339,36 

-13,89 

2535,00 

-l763 • 

326814. 

291,95 

-15.16 

2615.89 

._r.L?22-, 

353385. 

,.„244,13 

-16, 6n 

2698.82 

“2096. 

380800, 

195,56 

-10.21 

278L.51 

-2287. 

4o9o84. 

146,44 

-2n.08 

2872.69 

-2499. 

438263. 

96,86 

-22.26 

2963,63 

-2733. 

468366, 

46.59 

-24.71 

3o57,51 

-2994. 

499424. 

-4,45 

-27,44 

3i54.46 

-3283. 

531466, 

-56,33 

-30.46 

3254.62 

-3604, 

564527, 

-109,10 

-33.81 

3358,11 

-3960. 

598640, 

-162,87 

-37,50 

3465.11 

-4355. 

633842, 

-217.75 

-41.55 

3575,80 

-4793. 

670169, 

-273.79 

-45.96 

3690.35 

-5276 . 

707662. 

-331,08 

-50.75 

3808. R6 

-5809. 

746363, 

-389,74 

-55.94 

3931,88 

-6396. 

786315. 

-449 ;90 

-61.58 

" 4059.36 

-7042. 

827569, 

-511.64 

-67.67 

4i92,17 

-7751. 

870177. 

-575,39 

-74.20 

4330.20 

-8528. 

9l4l9l. 

-641.01 

-81.26 

4473,51 


1) S-jB/S-lVu PHYSICAL SEpARATlON? 

2} j-2 Engine start command? 

3) 90% J-2 Thrust level? 

4} terminate ullage burn? 

5) jettison ullage rockets? 

6) Dynamic pressure = i psf? 

7) LES *JET'flSON? 

B) IGM initiation? 


table 6 (CONT*^) 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECjORY 

N0^^INAL 

5-IVB stage flight DATA 



"FLIGHT 


• Earth fixed 



--- 

- eaRth fi’xed Position 

AMO Vc-LOcITY 

VpcTOR COMPONENTS 


TIME 

Position 

Velocity 

Path angle 

X 

Y 

2 

DX 

DY 

DZ 


(SEC) 

(M) 

(M/S) 

(DEG) 

(M) 

(M) 

(M) 

(M/S) 

(M/5) 

(M/S) 


440 *00" 

964420* 

4677.57 

90.387 

95164 . 

-9378. 

959667. 

-708,64 

-86, 9 1 

4622,72 


450*00 

1010535. 

4042.18 

•90*5o9 

67730* 

^„rlQ308, 

lDn6666j| 

-7J8,58 

-97,14 

4778,,1B 


46o»00 

1058311, 

5014.36 

90*596 

79584. 

-U323. 

1055254, 

-851.01 

-106.04 

4440,48 

9) 

469*00 

1102795. 

5173,03 

90*653 

71623* 

-12316. 

1100398, 

-918,72 

-114.37 

5009,51 


470*00 

1107823. 

Sl88,66 

90.664 

70701. 

-12430. 

1105495. 

-926,54 

-115,14 

5103.97 


480* OO 

JL158955, 

5348,11 

90*756 

61041, 

-13622. 

1157267. 

-1005,85 

-123,32 

5251,22 


490.00 

1211686 . 

5514.12 

90*820 

50574. 

-14898. 

1210538, 

- 1088,01 

-131.96 

5404,10 


Son.Oo 

1266084. 

5687.50 

90*852 

39271 . 

. -1626.3* 

1 265^^71 . 

TjjJJ5,An 

„„ -i4i.xa. 

5S&3*4J 


510*00 

1322227. 

5868,91 

90*857 

27101* 

-17724. 

1321831. 

-1261,69 

-150.94 

5729.70 


520*00 

138J1197, 

6q59.o6 

90*837 

14023* 

-19284, 

1579991, 

-1354,44 

-161.26 

5903,53 


530*00 

1440082, 

6258,59 

90.787 

-1* 

-2o952. 

1439929 , 

-1451,10 

-172.54 

6nP5.59 


540*00 

1501981. 

6468 . 35 

90*7q5 

-15012* 

-22738, 

1501733. 

-1551,96 

-184.86 

6276 . 69 


550*00 

1565999, 

6689,38 

90*593 

-31056. 

- 24653 . 

1565497. 

-1657,60 

-198.19 

6477,73 


560*00 

1632256. 

6922.89 

90 * 450 

- 481 a?, 

-26706. 

1631326 . 


— 212.61 

„ 6689.78. . 


570*00 

i700878. 

7170,66 

g0.305 

- 66464 . 

-28911. 

1699333. 

-1888,98 

-228,68 

6913.60 


580*00 

1772011. 

7433 , 45 

90*093 

-85967. 

-31283, 

1769648, 

r20ll*Ql 

-245,80 

7151.81 

10) 

583*18 

1795205. 

7520,49 

90*Oo9 

-92433. 

-32074. 

1792537. 

-2051,10 

-251,41 

7231.02 

11) 

583*38 

1796672. 

7525.71 

90*004 

-92843. 

-32124. 

1793984, 

— 20S3 , S3 

-251.74 

7235.74 

12) 

583*58 

1801074. 

7526.89 

90*002 

-94077. 

-32275. 

1798325 . 

-2058.70 

-251.40 

7235.51 

13) 

593*18 

1868556 . 

7527,12 

90*001 

-113370 . 

-34557. 

1864794. 

“2135.32 

.....TSHiLiSS 

7213.75 


9) £Mr shift to 4,8; II 

10) guidance cutoff SIGNAL) 

11) initiate time base four I 

12 ) begin lOX NPV I 

■i3)'0rbIT insertion. 




flight 

time 

(SEC) 



TABLE 6 <CONT*D) 

ASTP (SA- 21 Q) LaUmCH VEHICLE OPERATIONAL FlIGhT TRAJECTORY 

nominal 

5-IVB STAGE FLIGHT DATA 


altitude 

CKMV 

56*652 

59.874 

62.950 

65.597 

69.215 

75.221 

79.345 

83.069 


Range' 

(KM) 

66*388 

74.811 
8 q ,192 
87.807 
101.164 
110. 9U 
120.162 


relative 

velocity 

(M/S) 

2OS2.93 

204 8.56 

2035.74 

203a»13 

2046.91 

207^.36 

2092,81 

21 12.89 


velocity vector azimuth 
SPACE fixed earth FIXEq 
(DEG) (DEg) 


52*930 

52.946 


52.956 
52 a 911 
52.847 
52.741 
52,668 
52.603 


45.O4O 

45.050 
45 . o75 
45.087 
45.119 
45.183 
45,230 
45 K 274 


longitude 

(PoS, EAST) 
(DEG) 

-80 , i4p 

__r8£U125 

-80.081 

-80^042 

- 79.986 

-79^889 

- 79.817 

._-79.7^„. 


TeocenTrI'c ' 
declination 
(DEg) 

28*890 
28i9a5 
28. 943 
28,977 

29,028 

29,110 
29,172 
29 ,231 


84.177 

123.003 

2119,22 

52,584 

45,288 

“ 79,729 

29.249 

86.798 

129,895 

2135,72 

52.536 

45.321 

- 79 a 679 

29.292 

90.402 

139.792 

2159.91 

52.467 

45.363 

- 79.606 

29,355 

97.291 

160,057 

2208.75 

52,340 

45*438 

-79,457 

29,483 

103 , 8 q 6 

180.938 

2260.99 

52,217 

45*511 

-^^,303 

29.614 

109.953 

202.456 

23 JL 6.66 

52 j .099 

._J) 5 i 5 fi 4 

6 X 44 . 

29 * 75 Q_ 

115,738 

224 , 632 

2375,93 

51.986 

45,658 

- 78 ,g 8 o 

29,889 

121.168 

247.492 

2439.10 

51,878 

45.755 

- 78,810 

30,033 

126.248 

271,060 

2505.76 

51.776 

45,814 

- 78.635 

30.180 

130 . 9 B 3 

295.361 

2575,96 

51.678 

45,893 

- 78.453 

30.333 

135.380 

320.420 

2649.77 

51 , 584 

45,973 

- 78,265 

30.489 

139.447 

346.266 

2727.56 

51.494 

j 46 .o 53 __ 

- 78.071 

30.651 

143.189 

372,930 

2809.16 

5 i '.410 

46.136 

- 77.870 

30 . 8 i 7 

146.611 

400.440 

2894.28 

51,330 

46.219 

-77.662 

30.988 

149.723 

428.825 

2983.14 

5 l a 254 

46,303 

-77,447 

31. 165 

152.533 

456.117 

3075.86 

51.183 

46.388 

- 77.224 

31.347 

155.049 

488.349 

3172 . S 2 

51.117 

46.474 

- 76.993 

31.534 

157,278 

519.557 

3273.22 

51,057 

^A 6.564 

- 76,754 

31.727 

159.231 ■ 

5517775 " 

3378.07 

51,003 

46,656 

- 76,506 

" 31.926 

160.917 

585.043 

3487,20 

50.955 

46.751 

- 76.250 

32.131 

162.346 

619.400 

3600.76 

50.914 

46.849 

-75.983 

32.343 

163.529 

654.689 

3718.91 

50.879 

46.951 

- 75.707 

32.561 

164.477 

691.552 

3841.84 

50.852 

47.050 

- 75.421 

32.785 

165.204 

729.438 

3969.76 

50.833 

47.170 

-75, 123 

33.017 

1657722 

758 T 594 ■ 

4102.93 

507822 

■ 47.287 

-74,815 

35.256 

166 * 048 

809.076 

4242.11 

50.818 

47.409 

-74,494 

33 . 5 q 3 

166.197 

SSo .942 

4387.23 

50.825 

47.539 

-74,161 

33,758 

166.183 

894.250 

4538.31 

50.841 

47,676 

- 73,814 

34.020 


1) s-iB/s-ivb Physical separations 

2) J-2 engine start COMMANDS 

3) 90* J-2 thrust Levels 

4) terminate ullage burns 

5) jettison ullage rockets s 

6) dynamic pressure r 1 pSFS 

TTTeS JETTTSOTJi 

6) IGM INITIATIONS 


GEODETIC 

latitude 

(DEg) 

29*053 
- 29.068 
29,106 
29,141 
29,189 
29,274 
29,336 
29, 395 
29.415 
29.457 
29,519 
?9,64B 
29.780 
_ _2.9..,9i6 
30,056 

30,200 

30,348 
30.501 
30.658 
30.820 
36,907 
31.158 
31.335 
31.518 
31.706 
31.899 
" 32.699 
32.305 
32.517 
32.735 
32.961 
33. 193 
33';433' 
33.680 
33.936 
34.199 




TApLE b (CO„T*D) 

aSTp {SA- 2 id) launch vehicle operational FLlGHt fRAJECfoRY 
.nominal 






S-iVb STAGE FLlbHT data 


VfHTcLe 



- - — FLIgRT" 

Vehicle 

tttttude 

angle 

vehicle 

attitude 

RATE 

attitude 

error 

TIME 

PITCH 

yaw 

ROLL 

pitch 

YAW 

ROLL 

PITCH 

YAW 

ROLL 

(SEC) - 

(deg) 

(DEG) 

(DEG) 

(DEG/S) 

(DEG/S) 

(DEG/S) 

(DEg) 

(DEG) 

(DEG) 

1) 

-OH-, QDvJ 

“.,j99 

.001 

• Oub 

-,u26 

-.000 

-,Oo6 

-.099 

.001 

2) 142,17 

-6'5^985 

-.207 

-.001 

.033 

-.137 

-.003 

.014 

-.207 

-.001 

3) 145:57 

-63.592 

— 1 , Q 06 

-.062 

.138 

-.202 

— . 056 

.4r?7 

-1.066 

— • 065 

4) 146.57 

“b3, 512 

-.894 

-.340 

-.060 

.225 

-.098 

.4b9 

-.693 

-.345 

5) 152.77 

-63.811 

-.204 

-.566 

-.038 

.039 

-.004 

.189 

-.203 

-.567 

160,00 

-63.872 

-.298 

-.685 

-.Oil 

.005 

-.034 

.128 

-.297 

-.686 

6) 165717 "" 

-63.931 

-.269 

-.648 

-.009 . 

.000 

.005 

.070 

-.269 

-.648 

170.00 

-63.963 

-.274 

-.717 

-.006 

-.000 

-.031 

. ,03.7 . 

-.27iL .. 

. -.717 

7) 171747 

-63,971 

-.274 

-.769 

-.005 

.000 

-.040 

.029 

-.274 

-.770 

6) 175.00 

“63,976 

-.315 

-.645 

-,002 

-.008 

.044 

.025 

-.315 

-.645 

180.00 

-60,758 

-.762 

.(D37 

1.132 

-,04l 

.109 

- 1 . 75 a 

-.358 

. 0 53 

190,00 

-55.852 

-.825 

-.097 

-.220 

-.023 

-.143 

.253 

-.294 

-.100 

200.00 

-57.126 

-.993 

-,608 

-.117 

-.017 

-.035 

.164 

-.297 

-.610 

210.00 

-58.094 

-1.118 

-.644 

-.097 

-oOlO 

.064 


-.313 

-.646 

220.00 

-59.163 

-1.219 

-.030 

-.128 

-.007 

.057 

.201 

-.330 

-.034 

230. OO 

-60,548 

-1.277 

,513 

-.130 

-.009 

.055 

. iRO 

-.326 

.509 

240,00 

-61.594 

-1.434 

.433 

loi 

-.017 

-. 042 

.143 

-.321 

.429 

250.00 

—62, 663 

-I. 59 & 

.003 

-,lll 

-.016 

-.044 

.154 

-.326 

-.001 

260.00 

“63,783 

- 1.759 

-.443 

-.113 

-.016 

-.045 

.156 

-.330 

-.447 

270,00 

-65.091 

-1,884 

-.601 

-.130 

-.013 

,051 

.176 

-.337 

-.606 

280,00 

— b6 ,303 

-2.039 

-.071 

-.no 

-.018 

.055 

.141 

-.335 

-.075 

290.00 

-67,271 

-2.251 

.505 

-.104 

-.019 

.056 

.147 

-.343 

.499 

300. OC 

-68.377 

-2.434 

.428 

-.ll4 

-.017 

-.047 

.156 

-.354 

.422 

310.00 

-69.524 

-2,601 

-.046 

-.115 

-.017 

-.048 

- .156 

-.355 

-.053 

320.00 

-70,668 

- 2.773 

-.524 

-.114 

-.017 

-.046 

.155 

-.361 

-.531 

330.00 

-71,804 

- 2.944 

-.547 

".113 


_ .J,52 

.154 

-.-..365 

- -.555 

340.0c 

- 72.933 

— 3 . 1 16 

-.026 

-.il4 

-.018 

..052 

.155 

-.373 

-.034 

350,00 

-74.124 

-3.292 

.479 

. -.114 

-.017 

.. .051 

.107 

-.387 

.474 

360,00 

-75.244 

- 3,454 

.453 

-.114 

-.015 

-.049 

.115 

-.393 

.446 

370.00 

-76.380 

-3,616 

-.042 

-.114 

-.016 

-.050 

.116 

-.398 

-.049 

360.00 

-77.519 

-6.775 

-.540 

-.114 

-.015 

-.050 

.116 

-.402 

-.548 

390j,0Q 

-78.663 

-3,933 

-.525 

-• 1 ? 5 

. -.016 

*-050 

ai5 - 

„-.*4jQ7. 

, -.533 

400.00 

-79.807 

-4.092 

-.029 

— . Il5 

-.015 

.049 

.115 

-.418 

-.037 

410.00 

-61,044 

-4.218 

.439 

-.125_. 

-.013 

.046 

.124 

-.425 

.431 

420.00 

-82,235 

-4.363 

.525 

-.110 

-.017 

-.050 

.l04 

-.426 

.517 

430,00 ^.^ 

-83,313 

-4 . 533 

, 03q 

-.113 

-.015 

-.051 

.114 

-.435 

.021 

1) S-IF/5-IVB 

pHysigal separationT' ' 

■ - 



— 

- 

- - ■ - 


- 

2) J"2 ENGINE 

STakT COMMAND 

5 





. . . .... 




3) 90* J-2 thrust level » 

4) TERMINATE ULLAGE BURN* 

5) JETTISON ullage ROCKETS? 

6) DYNAMIC pre ssur e - 1 PSF? 

7) les jettison? 

8) IGR initiati on? 



J 


TapLi£ d CCOuT’D) 

ASTp (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOaNAL 

S^lVU St mOe FLivjhT UATA 

TOgBY 'VEHiCLE ATTiTUDE vEHiCuE ATTITUqe RATE VpHICLF ATTITUDE pRROR 



TIME 

PITCH 

Yaw 

roll 

PITCH 


tSEC) 

lOEG) 

(DEG) 

(DEG) 

(DEG/S) 


H u V C G 

— • 4o3 

— H . 68 0 

^.488 



450.00 

-85,613 

-4.824 

-,56a 

-,ll5 


460.00 

-86.773 

-4.965 

-.091 

-.116 

9) 

469,00 

-67,619 

-5.087 

.334 

-.116 


470.00 

-87.930 

-5.103 

.382 

-.102 


460.00 

-66,999 

-5.302 

. 568 

-.121 


490.0C 

-90.157 

-5.387 

.026 

-.liU 


500,00 

-91.286 

-5.510 

-.512 

-.121 


510.00 

-92.611 

-5.550 

-.532 

-.14 0 


520.00 

-93.844 

-5,693 

-.089 

-.111 


530.00 

-94,940 

—5 » 868 

« 388 

-.111 


540.00 

-96 • 0b3 

-6»006 

.573 

-.114 


550.00 

-97.218 

-b.l21 

.024 

— . Il6 


560,00 

-98.374 

-6,230 

-.529 

-.116 


570.00’" ' 

-100,005 

-6".441 

-.220 

.020 


580.00 

-99,787 

-6.368 

.574 

.025 

10) 

563,18 

-99.765 

-u. 359 

.511 

-.000 

U) 

563.38 

-99.765 

-6.359 

.506 

-.000 

12) 

563.96 

-99.765 

-6.36U 

,493 

— . 0 v' 0 

15) 

593.18 

-99,7d7 

—6 . 36b 

.293 

.000 

9) 

EMR SHIFT 

TO 4 . 6 : 1 ; 




10) 

GUIDANCE 

CUTOFF SIGNAL. 




11) 

INITIATE 

TIME base FOUR? 




12) 

BEGIN LOX 

NPV f 




1*31 

OPGIT INSERT I OH. 





Yaw 

ROLL 

PITCH 

YAW 

ROLL 

(deg/s) 

(DEG/S) 

(DEr) 

(DEG) 

(DEG) 

-.014 

-.052 

.lie 

-.441 

-.498 

-.014 

.048 

.ll4 

-.446 

-.577 

-.013 

.047 

.iie 

-.456 

-.100 

-.013 

.047 

.116 

-.463 

.324 

-.022 

.051 

.071 

-.433 

.376 

-.006 

-.056 

.121 

-.478 

.557 

-.013 

-.053 

.109 

-.472 

.016 

-.008 

-.056 „ 

.123 

.T..4A5 

-rnSZi 

-.006 

.040 

,142 

-.486 

-.545 

-.018 

.047 . 

.IlO 

-.482 

-.099 

-.016 

.047 

.109 

-.491 

.377 

-.012 

-.054 

.ll4 

-.501 

.561 

-.011 

-.055 

.116 

-.505 

.012 

,-5on 

-.055 

.li4 

-.509 

-.541 

. 005 

.086 

-.643 

-.533 

-.215 

.oil 

-.016 

-.041 

-.542 

.578 

-.001 

-.022 

-.019 

-.533 

.512 

-.001 

-.022 

-.0i9 

-.534 

.508 

-.001 

-.022 

-.019 

-.534 

.495 

-.001 


- . o?o 

-.540 

.295 


-• ■ 





O O 

i|- 











AS7P (SA-210) 




s- 

flight 

Mass 

jHrUST 

drag 

Time 


(TOTAL) 


(sEC) 

(KGl 

( N ) 

(N) 

1 ) 1 *fo • 

‘45975* 

rrrrT9T' 

1 12055, 

*Q0 

*45930. 

*■598275. 

1 1001?* 

iHz'OD 

*4563H. 

““4208(6. 

9637 1 • 

2) l‘t2«97 

*453*47 . 

0* 

85289. 

lHi*00 

*453*47. 

0* 

84989. 

16q«00 

*45347. 

0* 

U$8^* 

18o*QO 

*453*47. 

0* 

|209. 

200*00 

H53*{7. 

0* 

195, 

220*00 

453*47. 

Q. 

67 « 

2'4q*OD 

4S347, 

0* 

4$. 

3) 2*»3*00 

45347. 

0* 

45 • . 

26o*00 

45347. 

0. 

ss • 

28q *00 

45347. 

0* 

I2b. 

300*00 

45347. 

0* 

593, 

320*00 

45347, 

0* 

5229. 

. 3*40*00 

45347, 

„ 0* 

52002* 

O' 36Q ♦ 00 

45347. 

Q* 

518629. 

380*00 

45347 , 

0* 

3390422. 

*400*00 

45347 ♦ 

0* 

1115992. 

MZa^oo 

45347. 

0* 

532371 . 

*4*40*00 

45347. 

0* 

5qo756 t 

*4o0 *00 

45347. 

0* 

489301* 

*| 80*00 

45347. 

0* 

476976. 

$00*00 

45347. 

0* 

469541 * 

$2q *00 

453 47. ■ 

0* 

464S49* 

M) 531*00 

45347. 

0* 

461481 • 


i ) p M Y s 1 c i 1 “s E P A « A 1 1 0 N ; 


2) 

retro-rocket surnouT; 

• 

" "TT 



4) 

s-iB stage impact. 








-- 

.. .... 

— — — — 

- 

ASTP tSA-210) 
s 

TABLE" 
LAUNCH VE 
N 

-IB stage 

7 {C0NT»D) 
4 ICLE OPcRATI 

ominal 

re-entry data 

space fixed P 


flight 


SPACE FIXED 


“ X ' 

(li) 


Time 

(SEC) 

RADIUS 

IHl 

Velocity 

IM/S) 

pa'th angle 

(DEG) 

Y 

CM) 







1 1 

■proTaB 

3T*?Ti , 

2309.30 

66,29r 

643o/b9 , 



IM 1 *00 

6431937. 

2304.87 

66,323 

6430887. 

57 7 40* 


iHZ'OO 

6432854, 

2l®4*06 


”5^014* 

2) 

192*97 

6433729. 

2271.32 

66,762 

6432609* 

58279* 


lS3*00 

6433756, 

2271,16 

66,768 

6432634 * 

58287 , 


160*00 

6447626* 

2i97,67 

70*378 

6445793* 

62930* 


180*00 

6460593. 

2138,27 

74.844 

645767 9 » 

68359* 


20o*00 

6469996, 

2o95a5i 

79*514 

6465740 » 

73751 * 


220*00 

6475851 . 

2068 • 5b 

84*337 

6469992. 

79104 » 


29n*QQ 

6478163, 

2o57.72 

89.245 

64 7q44 4j _ 

84414* 

3) 

2H3*Q0 

6476204* 

2q87 , 5q 

89.984 

6 4 7 0 1 8 4 • 

S52o7 » 


26 q *00 

6476935, 

20^0*21 

94*165 

6467 1 00 * 

89679* 


280*00 

6472167. 

2.0 84*8 9 

99.Q24 

645V959* 

'9i{a9'4* 


300*00 

6463853, 

2122.29 

103.750 

6449018* 

1 00058 » 


320*00" 

6451987, 

2i?4 *§3 

108.287 

6434271 • 

105166* 


3Hq *00 

6436580. 

2232 *10 

1 1 2 ,5 86 

6415735* 

110216 . 



360 *00 

64179Q4, 

2224.71 

1 16*565 

6393728* 

1 15200* 


38q *00 

' 6399289, 

Ua8.54 

1 i8*843 

6372061 • 

120118 . 


400*00 

639o5q 1 • 

614.57 

1 13,995 

■5361 7 29* 

125120* 


42o «00 

6386378. 

v74 .53 

112*936 

635 67 6 4 • 

130262* 


44q*00 

6^82957. 

435.56 

1 1 1 *232 

6352638* 

135492* 


460*00 

6380037, 

420.79 

10B,7q3 

6349043* 

14Q747* 


T3q*00 

63 77 521^ 

Vl4,75 

106*465 


i^6003^ 


500*00 

6375306, 

411*52 

104*721 

634294S* 

I5|254* 


52q *00 

— sTTSTiir; 

" V y d a 7 2 

nyoTTssTj 

6'34oZ53 * 

1 S 6 4 9’3 , 

H) 

53i *00 

6372307 • 

406.i3 

102*756 

6338855* 

159376. 

1 I 

physical 

SEPARAtlONT~ 

— - 

— ■ 




2) 

HEtHO-rOCKET auRNOUTl 





3 ) 

s-io Stage apogee.* 
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tABUE 7' (CONt“»0) ■ 

ASTP (SA-210) launch VEHICLE OPERATIONAL FlIGmT TRajECToRY 

nohinal 

s-iB stage re-entry DaTA 
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altitude 
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TABLE 8 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 


STATION 

TRACKING AND COMMUNICATIONS 

CAPABIUTY GEODETIC^^^ 

LATITUDE 

A. 

NETWORK 

LONGITUDE^ 
(Deg E) 

ALTITUDE 

(Meters) 

Merritt Is. 

CS, T, C 

28.508 

- 80.694 

19.0 

Wallops Is. 

CS, C 

37.861 

- 75.509 

4.0 

Bermuda 

CS, T, C 

32.350 

- 64.658 

22.6 

Newfoundland 

CS, T 

47.741 

- 52.720 

123.0 

Ascension Is. 

C 

-7.955 

- 14.328 

544.2 

Madrid 

CS, T 

40.457 

- 4.167 

766.0 

Tananarive 

C 

-19.003 

47.315 

1319.6 

Canton Is. 

C 

- 2.792 

-171.688- 

12.0 

Hawaii 

CS, T 

22.116 

-159.673 

1145.0 

Vanguard (Ship) 

CS, T 

-25.000 

-155.000 

0.0 


Notes; 

(1) CS denotes UHF command system; T denotes VHF telemetry; and 
C denotes C-band radar. Reflects total station capability. 

(2) All coordinates are referenced to Fischer Ellipsoid of 1960. 
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table 9 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

nominal TRAJECTORY 
ORBITAL FLIGHT SEQUENCE OF EVENTS 


Soyuz GET 
Approximate 
(HR:MIN:SEC) 

Apollo 

Nominal Flight Time 
(HR:MIN:SEC) (SEC) 

Program 

Time 

(SEC) 

Event 

7:39:43.18 

0:09:43.38 

583.38 

(0.00)^ 

Time Base 4 initiation; Maintain 
inertial attitude; 

7:39:43.78 

0:09:43.98 

583.98 

(0.60)4 

Begin LOX NPV; 

7:39:52.98 

0:09:53.18 

593,18 


Orbit Insertion; 

7:39:53.58 

0:09:53.78 

593.78 

(10.40)4 

Begin LHz NPV; 

7:40:03.18 

0:10:03.38 

603.38 

(20.00)4 

Initiate a maneuver to align and 
maintain the S-IVB/CSM along the 
local horizontal, nose leading, 
position 1 down; 

7:40:43.78 

0:10:43,98 

643.98 

(60.60)4 

End LOX NPV; 

7:51:04.58 

0:21:04.78 

1264,78 

(681.40)4 

End LH2 NPV; 

7:51:23.18 

0:21:23.38 

1283.38 

(700.00)4 

Initiate a maneuver to align and 
maintain the S-IVB/CSM nose three 
degrees above the local horizontal 
tail leading, position 1 down; 

8:19:53.18 

0:49:53.38 

2993.38 

(2410.00)4 

Initiate a maneuver to position 
the S-IVB/CSM for separation; 

8:28:53.18 

0:58:53.38 

3533.38 

(2950.00)4 

Begin LH2 NPV; 

8:29:40.18 

0:59:40.38 

3580.38 

(2997.00)4 

Begin inertial attitude hold; 

8:43 :53.18 

1:13:53.38 

4433.38 

(3850.00)4 

End LH2 NPV; 

8:44:00.00 

1:14:00.20 

4440.20 


CSM separation; SLA panel jettison 

8:54:00.00 

1:24:00.20 

5040.20 


CSM docking; 

9:14:53.18 

1:44:53.38 

6293.38 

(5710.00)4 

Begin LH 2 NPV; 

9:22:53.18 ’ 

1:52:53.38 

6773.38 

(6190.00)^ 

End LH 2 NPV; 
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TABLE 9 (CONI’ ’D) 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL TRAJECTORY 
orbital flight SEQUENCE OF EVENTS 


Soyuz GET 
Approximate 
(HR:MIN;SEC) 

9:51:53.18 


9:59:02.18 
10 : 04: 00. 00 
10:14:53.18 


Apollo 

Nominal Flight Time 
(HR:MIN:SEC ) (SEC) 


2:21:53,38 

2:29:02.38 

2:34:00.20 

2:44:53.38 


Program 

Time 

(SEC) 


8513.38 (7930.00)4 

8942.38 (8359.00)4 

9240 .20 

9893.38 (9310.00)4 


Event 

Initiate a maneuver to position 
the vehicle for docking module 
extraction. ; 

Begin inertial attitude hold; 

Docking module extraction; 

Initiate a maneuver to align 
and maintain the S-IVB/IU along 
the local horizontal, tail 
leading, position 1 down; 


14:59: 59 * 80 


7; 30: 00, 00 


27000.00 


End of lU battery lifetime. 


NOTES: 1) Launch window opening and closing trajectories follow the same Apollo 

program time sequence starting with Time Base 4 initiation at 584,27 
and 584.01 seconds flight time, respectively. However, the non- 
programmed events do not deviate from the nominal flight times except 
for 01, which is GCS + 10 seconds for all simulations. 

2) This sequence does not contain the planned propellant dump, since it 
was not prescribed for this simulation. 
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'mXlE~'TQ 


ASTP (SA*21trr CAUNCR‘“VERtCtE OPERATimAt~FLlGHT TRAJECTORY"^ 

nominal 

“ S-IVB/CSM separation CONDITIONS 


FLIbHT time: S-IVB/CSM separation _ 4440,200 

radius; ' " ~ "65351267 

altitude: „ „ _ _1630ol. 

SPACE FIXED VELOCnY; 78ll,l2 

SPACE FIXED flight PATH ANGLE*. 90.059 

SPACE TrXEDTLTGFTf A^llMUTHr^ " “ ~ 467a 6 5“ 

earth FIXED FLIGHT AZIMUTH: 44.761 

GEOCENTRIC DECLlNAflbN; “ " -32,644 

geodetic LATITUDE; -32,?17 

LONGirubES (POSITIVE EAST) ' " -I52;i84' 

n^CLIf^lON: 5 1.7 89 

descending node* arguments' " ■ ' 156,582 

INERTIAL range ANGLE; _ _ 76,686 

WEIGHT: (S-IVB/IU/DM/FIXed SLA) ' ■ 37132, 


(Sec) 

Cm) 

(M) 

(M/S) 

(DEG) 

IDEGT 

(DEG) 

(DEG) 

(OEG) 

(DEG) 

(DEG) 

(DEGf 

(DEG) 

(LbS) 


SPACE FIX^ 


XS 1269052. (M) 

YS ■" "174932. “ (M) 

ZS -6408336. (m) 

' T65&.90 TM/S) 

YS 135.57 (M/S) 

ZS ^ ~ “T52a757 IM/S) " 

vehicle attitude angles 


pitch attitude ANGl^ _ 105.597 (DEG) 

“'■Yak atTHude' Tngle ‘ Tdeg) 

roll attitude ANGL£_ _ 


' O'sCULi^lNG" CONIC pTPamt:ters 

•^n^^ERIGEE'AtTXTaD'E — '-T52“.02 (KM) 

* APOGEE altitude 166.12 (Km) 

Eccentricity ' . 0011* 

_ SEMI-MAJOrAXIS 7. 6537.23 (Km) 

True ANOMalT “ * " 287.407 (DEG) 

PERIOD 87.67 (MIN) 


♦ referenced to equatorial RADIUS (6378. 165 KM) 
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- Q * 

7, -.000 

-86.739 

•P. 

7. 



'♦2Q0»Q0 

30BH2* 

0* 

B. .UDO 

-100.M20 

1 • 

8. 



^hOO’OO 

3Q79A* 

0* 

9, wQOO 

-I IH* i09 

3 « 

8 • 

lOj 


'4h33»38 

307s8* 

0* 

9. .000 

-1 16. J95 

3. 

B* 

Ij. 

.aRBU 

iNStRIi QN4. 4-NERTI Aa.. All U VPE .HUUI ^AiiCukPX 

N„PV IN PROGRESSJ 




2) 

BEGIN 

LH2 NPVI 







H. 

_.J R 1.7 1 ATE maneuver 

TO. align and 

MAINTAIN THE s 

-IVB/CSm ALflNG 



... 


THE local horizontal 

, NOSe leaping, position 1 

DO«N; 




*U MD^ kOX Jli=LVi^_ 

. . 

. , - . , - 

.... . . 




a) 

END LH2 NpV: 







6.) 

JRiTjv 

^.Tl. A.,MANEJ3yER_. 

TO ALiGN and 

MB.INJAIN JHE S 

-IVB/CSii NOSE 




^ . .. .... .. . - 


three 

degrees ABOv£ 

THE Local horuontal, tail 

LEADING, 





POSITION 1 OONNl 







7| 

initiate a maneuver 

to position 

THE S-IVB/CSH for SEPARATION? 




8) 

begin 

LH2 NPV; 







9) 

BEGIN 

inertial attitude Hold; 






10 1 

ENp LH2 NpVl 


.. 

. , 








TABLt ll-i (CONT»D) 

astp isa"2io> launch vehicle operational flight Trajectory 

nominal 

orbit a l flight data 


4-U- 


IZl 


flight 

. ...MA.SS - 

T HRU5T. 

.drag 

_ long LT.Ufi INAL . 

Pitch /u^gle 

_.aKial _ 

NORMAjC _ __ 

Time 


ITOTAL) 


acceleration 

OF attack 

FORCE 

FORCE 

{SEC) 

CKSi , 

IN) 

(H I 

lH/StC2) 

{DcG) 

{ N) 

(N) 



n . 

7 . 

• 000 


it 

6 • . . 

9600*00 

...1 1. m^POhiJS - - 

16893 * 

0* 

e* 

• DOO 

-127.808 

9. 

6 * 

^9Ofl0iL00 

— i88iOJ 

„ ... _0*!. 

. djL 

tooa 

-191*517 

ftjl 

5# ^ ^ 

SoOOaOO 

18893« 

0* 

7. 

• 000 

-155.232 

6 9 

3 • 

5ci£CU20 

_ 29725J* 

...,0.a.._. 

8 ...... 

*ao? 

-157*989 

7 * 

j • 

5zQO*00 

297251 

0. 

6 « 

*000 

- 1 6 a t 9 5 q 

6 « 

i • 

5»0|^t00 

29725 «- 

cu_ 



...ft.QPQ — ■ - — ^ 

.1.7.7 t. 33 1 


... . ,0x 


U) 
-IH }.- 


s^apAoe 

saoojpa- 

&oQo«oo 

6293*38 

.6400-*0TI- 


29725* 
297 25-^ 
29725* 
2572^1. 
29725* 


6600*00 
67 7 it 
6800*00 
7000 to o 
7200*00 
7<iOD*OQ 


29655* 
Z96 j S,*. 
2961 5* 
296 i5* 
296i5* 
2 ?6 iS » - 


7600*00 
,, loOOaOO — 
•000*00 
.8200x00— 
• HOO.tQO 


29615* 
.2?iui5jl._ - 
29615. 

. 296 tSt- ■■ 
29615* 


0* 

6* 

.000 

143*515 

6 * 

2* 

0* 


.000 . 

199*9o5 

6 • 

9f 

0* 

a. 

.000 

l36* 199 

6 a 

6 • 

0* 

-9t.- - 

_ _ tOOO 

. - . i22«.^99 

H*. 

_ a 1 

0* 

’9. 

• 000 

116.103 

9. 

B t 

n . 

9. 


. ,_lil8jJji2L 

i*.- 

9j_„ 

0* 

9. 

• 000 

95.107 

I * 

9. 

0 . , . 

9 .. . . . 

-tOCO 

83*239 

”1 * 

9 . 

0. 

9, 

-.000 

fit .Ml 1 

-1 . 

9* 

0 • 

9, 

-.000 

67.7m 

"*3 f 

9 • 

0* 

9. 

-.000 

59.015 

- 5 . 

7. 

Q. 

8. 

-*QQO— 

- MO* 3 15 

^._rAt_ 

5 • 

0* 

6. 

-.000 

26.616 

*" 5 1 

3 * 


O* 

0* 

0* 

.Q-t- 


3. 

*♦, 

5. 



• 600*00 

296iS* 

Of 

3. 


8800 * 00 - 

296iS* 

. 0 * 

9, 

16 ) 

8992.38 

29615* 

0 * 

6 • 


9000*00 

296i5* 

0 . 

6 .0 


9200*00 

29615* 

0 * 

6 ■ 

) 7 1 

929n*9A 


0 . 

fU_ 


9900*00 

IH 69 S. 

0. 

9 . 

,, 

a^OlUflC 

19695* 

-- . Ot. 

9 . 


9800*00 

iMi^S* 

0* 

3 . 


• 000 . 
• 000 
tOpO 
.000 

• OOP- 

• ooo 

• 000 
*000 
• 000 
• 000 
LtLOQOL 


i2*il9. 

-.772 

.1^*?58 

.28*138 

•35x89j 

.15*772 

30*t’7 

.9.392 

55*^02 

91.72m 

3L8t.i7.jL 


■9. 

‘3* 

■9. 

•9. 

•9* 

‘3* 

'9. 

•3. 

"3. 

■9. 

Lit. 


>000 

tOQO 

>000 


28*039 
19*396 
• <>92 


II 

^ nj 

-Is 


_LliXSil..5£PABAT.i.Qlli SlA PAiiEX J.EJI150N; 

12) CSH OOCKInG; 

I3i jeClN LH2 .NPV; ^ . 

)M) END LH2 NpV; 

15) initiate a Maneuver to position the vehicle Ror docking mooule 
EXTRACTIOnI 

)6) begin InErTIaL attitude HqLDI 


17) docking HoDULE extraction; 




TABUE U-1 (C0NT*D) 

VEHICUE operational Tr^jEcToRY 

NONINAL 


longituoinau Pitch an etc aAial 

acceuehation of attack pORce 

IM/SLC2) <N) 


- NQEMAL. 
FORCE 
I N ) 


-.000 


.aoQ 

_ril8_..7 35 

vOOO 

17?.*? '♦a 


4 79i‘?5S 

aOOO 

1?9s966 


oOOO 

-179.?98 

«QDO 

-179.^76 

«Q00 

-179.953 

.006 

-179.93.H 

.000 

-179*919 

- loqO— 

.-L79jt?i2- 

• QOO 

-i79.913 

.000 

_ . -179.922 

.000 

-179.938 

tCOO 

-179.959 

.006 

-179.902 

«-ogj5L.., 

- . i79 .?9g_. 

• 000 

179.977 

-.Q00_ 

179.962 

.006 

179.952 

.000 

179.9**7 

• 000 

179.999 

•000 

179.999 

.000 

179.995 

• 000 

179.995 

• 000 

179.995 

• 000 

179.996 

• 000 

179.998 

• 000 

L79.959 . 

• 000 

179.963 

•ooo 

179.?77 

• 000 

179.995 

• 000 

-179.983 

• 000 

-179.961 

• 000 

-179.991 

• 000 

-179.925 

•000 

-179.916 

• 000 

-179.915 



hmG 


table il»I (CONT’D) 


, ■ - 

- - 

ASTP (5A- 

210) LAUNCH 

vehicle operational 

nominal 

orbital flight data 

PLIGMT TR^JEcTOKT 

FLISHT , 

(4ASS 

iHftysi 

- pR/.e. 

kPNal TOP I NAL 

Pitch. angle 

A^ I aL 

tihe 


(TOTAL) 


acceleration 

OF attack 

FORCE 

tStC) 

(KG) 

(!n ) 

(N ) 

(M/StCZ) 

(DwG) 

(N) 



0, _ 


*000 

"^79.922 

ia, 

t soOotao 

l*»675* 

0. 

4* 

*000 

“I ?9.936 

4. 

iszgjOfjia . 

i.'t6s5* 

_ 0 1 

3a 

•GOO 

“1 79.956 

3 . 

i8<iOo*oo 

H695* 

0* 

3, 

.000 

-l79t977 

3. 

l849il*QlL 


- _&* 

,-3> ... 

.000 

-179*?99 . 

3. 

idaQOtOo 

1*16S5* 

0* 

3. 

.000 


3. 

_ _ - i9Q0D*OO 

1*56bS* 

0» 

2. 

*000 

i ?9 « ? 66 

2t 

192C0»00 

1'1695* 

Q* 

2* 

*000 

179*956 

2< 

l^'ieOjEttO.. 

11695*- 

Qt .. 

2» 

eOOp 

179.95Q 

2* 

l?600t0Q 

1 ‘1 6 9 5 * 


2, 

*000 

179.997 

2. 

19800*00 

1‘*695j. 

Q* 

3 » 

• GOO 

179.997 

3* 

20000*00 

1*1695* 

0* 

3, 

*000 

179.997 

3 0 

2Q2flO*Oft 

1 M ^ 9 ft • 

0* 

^ • 

oOQQ 

179.998 . 


2Q<t00*00 

H 695 * 

0* 

4, 

. coo 

179.998 

4. 

. . ^ Ztt4BlLimL 

- L*16l95,» 

Of .... 

.5* . 

tCQQ 

179.999 

5. 

20aOOtQO 

1*1695* 

0* 

6, 

• 000 

179.^99 

6* 

21000*00 

1 *16 95 • 

Q. 

6, 

lOOO 

179*^53 

6 9 

^ 21200*00 

1*1695* 

0* 

6* 

• 000 

179.960 

6 » 

•-) 2i<(Oa*OQ 

1‘1695. 

0. 

. 5. 

• QOO 

179 

Si. 

21600*00 

I*169S* 

0. 

5, 

• 000 

179.969 

5. 

ZIAOOaOO 

l*i69St 

0^ 

4.- 

. .000 

-179*991 

- 4. . 

22000*00 

1H69S* 

0* 

4, 

*000 

-179*969 

4. 

2 220-Q&QO 

1*169S-* . 

0* 

3.* 

*000 

-179.999 

3. 

22^00*00 

1*1695* 

a* 

3. 

• 000 

-179.932 

3. 

22600*00 

1*1695* 

0 . 

4 . 

*000. 

-179.921 

4* 

22eOO*OQ 

1*1695* 

0 * 

4, 

*000 

-l79.9ie 

4. 

23000*00 

1‘*695* 

0 * 

4, 

• 000 

-179.923 

4, 

23200*00 

1*1695. 

0* 

4. 

• 000 

-179.935 

4. 

23hOO*OQ 

IH 695 . 

0. 

4, 

• OOP 

-179.953 

4. 

23 6^3 * 3Q 

1*1695* 

0* 

4. 

• 000 

-179.979 

4, 

23a0o*oo 

1 *16oS. 

0. 

3. 

.000 

• 1 7 9 • 995 

. -3,_ , , 

2^000*00 

1*1695* 

0* 

3* 

• 000 

179.986 

3 * 

anzOOfOo 

1*1695. 

Ot _ 

3, 

• OOP _ 

1 79 •970 

3* 

2HH00*00 

IH 695 * 

0* 

2. 

*000 

179*959 

z » 

2H600*00 

1*1695* 

0. 

2. 

• 000 

179.?53 

2. 

24aOo*Qo 

IH 695 . 

0* 

2* 

• 000 

179.950 

2* 

25jlfl.Q.._0lL, 

I*li55* 

- 0. :. 

3, 

• QOO 

179.950 

3. 

25200*00 

1*1695* 

0* 

3* 

• 000 

179*950 

3* 

254t00*a0 

11695 • 

. .0* 

4, 

*000 

179. ?5j 

4, 

25600*00 

1 *1695 • 

0* 

5 « 

*000 

179*950 

5. 

25aOO*QQ 

IH 695 . 

0. 

6 * 

• 000 

179*950 

6 • 

26000*00 

1*1695* 

0. 

7, 

• 000 

1 7 9*950 

7. 

26200*00 

14695* 

0. 

7 , 

. tOOQ 

_iZ9.?sa , _ 

- 7* _ 

26mC0*00 

14695* 

0. 

7t 

• 000 

179.958 

7* 


FORCE 

(N) 

Oj 

Ot 

J* 

0 * 

0 * 

0 * 

0 * 

0 * 

o» 

0* 

Ot 

0* 
Ot 

0 « 

o< 

□ 

0 

0 

0 . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 _ 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

OL 

0 


table 1 1-1 (CONT«D ) 

ASTP <SA-210» launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

nominal 






DReJTAL FLIGHT DATA 



. ,, 

_^L4.StO 

MASS 

XW&UST-^ 

drag 

longitudinal 

PltCH ANGLL 

A^IAL 

normal 

time 


(TOTAL) 


acceleration 

OF attack 

FORCE 

FORCE 

(SEC) 

(KG) 

IN) 

( w ) 

(N/5LC2) 

( Dc-vi ) 

( N ) 

( N ) 

3 A^On ann 

1 MAf c;* 

a. 

At 

rOXliS 


* A-a _ 



26800*30 

19695* 

0. 

0 . 

.QOQ 

179.983 

5s 

0* 

19) 22oOOaOO 

4A69S8 

0 * 

- ,5,0 

aOOD 

-179*998 

5 . 

-Jit 

19) END Op lU battery 

lifetime. 









n 


i t 


Table u -2 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRaUECTqHY 

nominal 

o rbita l flight LiAJlA . _ . 



/light... 


SPACE -FI AED 


.SPACE F.IAEO POSITION ,i^ND 

Velocity vector 

components 

--- 


time 

RADIUS 

velocity 

path angle 


Y 

Z 

DX 

OY 

oz 


{SEC ) 

( H 1 

AH/S) 

(UEG ) 

{M ) 

{ M ) 

( M ) 

(M/s; 

i M/S ) 

IM/S) 

1 ) 

593,16 

6528I7H, 

7818, <t6 

vo*ooi 

6204978* 

108557* 

.,4112^727^ 

“2421 *37 

:Z4 9 . 83 , 

7429,87 

2} 

593»7B 

6528178* 

7818,46 

90.Q0I 

6203523* 

103407* 

2030185* 

-2426*70 

-24 9. 9 1 

7428*12 


BCUiOEL 

4528177 A 

7auaA4D 

90 *QQQ 

61 88245 * 

106350* 

2075310 * 

-2481*85 

-25D» 9^1 

74q9,79 

3) 

403 ♦ 38 

6528177* 

7818,37 

90*000 

6179818* 

ID6Q0I * 

2loi3S9* 

-251 1*60 

-251*27 

7399*64 

>1} 

4H3U-1S 

4528190 A 

7618*02 

89*996 

607Q588 • 

95668* 

239’180* 

-2847,91 

-256 * 65 

7268*47 


BoQ,60 

6528H42* 

7814.54 

89*979 

5520300* 

54368* 

3484846* 

— 4 1 4 5 » 6 7 

-271*47 

6608,49 


I npo . nn 

6529351 * 


89.956 

tf».379t9.? 

-4.87:i„ 

-„46544iLa*- 

-°.56I1a13 

“Z7 6*43_ 

..543.2^0.4. , . 


I 2qQ,00 

6530832 * 

7 8 1 2 » 7 6 

89*934 

3297220* 

"■55151* 

S637M4, 

—67 3 6 * 66 

- 265*60 

3947*92 

5) 

U6«»1^8 

6 53 26 A 

78l2,2i 

89,930 

2851349, 

■" 7 2 1 4 6 * 

5875724* 

“7021*56 

“258,62 

34i4,B6 

6) 

1 283.38 

653)606* 

7812. OS 

B9 * 928 

2720053. 

“76939* 

s»937783 • 

“7c9b*66 

-256.58 

3257,91 


1 ^oOsQa - 

6532820 * 

78l 1*12 

89«9l9 

186B346, 

-1Q5927* 

6255908* 

-7479,04 

-239*77 

2240*57 


[6ol3«QO 

653516s* 

7809*67 

39*910 

333988. 

“150164* 

6524^98 , 

-7796*49 

- 200*55 

4q6.77 


I RgO.nQ 

65 Aij i 


69 * 9n6 

.. ."L22.0 1 7.&a_ 

. -U.54i3*- 

64201X2* 


.-X§J1*33 

-J. 449.^7 


2000*00 

65‘IQ089. 

7 8 0? *16 

89*915 

-2705387. 

“209753* 

S95060I ♦ 

-7 1 lQ*l9 

-92*06 

“3223. 1 1 


220 0 A da 

65‘{j222i}* 

7 80 S A 84 

89*929 

■**1037280* 

-221926* 

6143133* 

-6145,34 

-29*15 

“4813,01 


2Mq0«Q0 

65‘J3a87, 

7806.38 

89*949 

“•5I40224* 

-221352* 

40437q6» 

— 483 1*67 

34*75 

“6128,79 


246u*oa 

65*}‘i95B« 

7802,79 

89*972 

“595 I 666 * 

-208203* 

2714922* 

“3244*28 

95*99 

"7095,70 

o 

28oO*OQ 


7801,20 

89.996 

—6 4 257q 9 a 

-163367* 

1232371 *. 

-1473.82 

151*08 

“7659,23 

7) 

2993.38 

-6S*)5215* 

7799.87 . 

. ... 9fl,.0i 7_. 

-._.-6S.3 80.Q5 * 

-149665* 

-26^194* 

.317*39 

195,63 

-7790*95 


3000,00 

65'{520o , 

7799*83 

90 * 0 1 7 

-6535701 * 

-148386* 

-3l97jfa. 

376.90 

196.97 

“7 7 8 S, 13 


32ao*QO - 

659HH7S* 

7796.91 

’0*035 

— 6 275662* 

-105361 » 

-1 853420 * 

2208.98 

231.16 

-7475*95 


3H00,Q0 


7798*68 

90*048 

-5660506. 

-56822* 

-3281686* 

3913.34 

251*67 

-6741,05 

8) 

3533.38 

65‘»2‘)22* 

7799*03 

90*053 

-506932b * 

-22769* 

-4135784* 

4932.43 

2 S 7 * 64 

-6035*70 

9 ) 

3560,38 

6SH207*{. 

7799*25 

90*055 

-H829666, 

-10646* 

-44l2Si7* 

5263*16 

258,11 

- 5749,86 


3600 ,0Q 

6541927* 

779f ,36 

?Q*054 

-8725106. 

-5583 . 

-4524395* 

5396,39 

2b8.Q6 

-5625*16 


3BoO,00 

4540352* 

7801,01 

90*059 

-3,522286. 

45422* 

-5510685* 

6574,96 

249.56 

“4190,87 


R0o0,00 

4538713, 

7802*56 

90*061 

-2119899, 

93302, 

“^184827 • 

7382*56 

220,98 

“25l 8,29 


H2q0,00 

4537069* 

7804,79 

90*060 

-597130* 

135346* 

«65q8332 ♦ 

7772,90 

l9l ,7o 

-700,96 


RNdQ.OO 

6535448* 

7810*39 

93*059 

959826. 

169275* 

-04 {,23 6b * 

7722.55 

145.84 

1158.94 

10) 

<<H33, 38 

6535 IBg* 

78l 1,00 

90*059 

1216799* 

174002, 

- 0418544 * 

767U.94 

137,33 

1466*10 


I) ORBIT INSERTION} iNERTlAL aTTITUDE HOLP AND LOX NPV [N PROGRESS} 
2> begin LH2 NPVi 

3) initiate a maneuver to align and maintain the 5-IVB/CSM along 

THE local horizontal, NOSfc; LEADING, POSITION I DOAN; 

E N P..I..OA. NrVI , 

5) end LH2 NpV! 

i) initiate a maneuver to align and maintain the S-IVB/C5M NOSE 
THREE DEGREES ABOVE THE LOCAL HORIZONTAL, TAIL LEADING, 

PDSITiO‘^ 1 pUANi 

7) initiate a maneuver to position The s-ivb/csm for separation; 

8 ) BEG IN LH2 NPV; 

9) begin inertial attitude Hold; 

10) END LH2 NpV; 


table 11-2 ICONT*Ol 

ASTP (SA-2101 LAUNCH VEHICLE OpLKaTIOnAL rUGhi TRaJECToPT 

NOniNAL 

orbi tal FLi&HT PATA 


FtJfirtT ----- SPACt FlXtD - — — SPACE FIXED pUSlflO»< aND VEcTOR COMPONENTS 



time 

RADIUS 

v:locitt 

PATH angle 

X 

T 

2 

DX 

u • 

DZ 


iSEC) 

(m; 

(n/s) 

iOEis } 

( ) 

(H) 

{ H J 

( M / 5 ) 

< H / i ) 

( h75) 

1 1 1 

21 L- 


7?X ) . )2 . 

. _ .9fl.p59 . 

124VD51. 

) 7993?, 

- »9u J J j*» * 

7458. 9Q 

. , l3a^5L._ 

.I5ie*57„_ 


H4qC > OO 

4S33»i5a. 

78)3,93 

va»os 8 

2942532* 

193) /2* 

-60h8958 , 

7232*49 

92*07 

29S5.89 


h3oO*QO 

4S3z294f« 

79)7.0? 

> 0 *05 7 

3325309. 

205735. 

-52«!089* 

6329,47 

33*59 

**584*99 


SOqO t 3c 

6 & 3o 7 !• « . 

'8)8-93 

9C 

99'*0I79- 

20 ' H » 9 * 

- « ’ 3 ? 52/ • 

8049*00 

-26.33 

5958< c4 

12 } 

bo<40> to 

«53gN8», 

/ 8 i . Ac 

9n«c 

5|479|9, 

205201* 

-.'VS72o6 

977 ) *L 8 

-iP • 7 2 

4199.92 


s 2 oo*oo 

4529. 

7?2u.?C 

91...'! ^9 

S83H - 2 c 

( 95.'*99* 

-2730539. 

3 ‘^n?. 6 l 

— ft ‘1 • « 8 

a9s9.4i 


SMqO ‘wlfl 

4S2812M- 



4359864. 


-l9^23A2* 

i75J.S2 

' i 3 4 • 3 8 

7421 » 75 


s4b0 

527 ! 7e, 

78ACJ*Vr> 

‘ t’ -ns- 

.,525:‘39. 

1 9 ; 9 ti ; • 

«?054 • 

- M.! i. , 9 

: “ - 2 7 

7 5 1 8 , ) 2 


aSoO *Ou 

*•' 5 i o Q '• 

7 5 1 C , 7 9 

VQ.yio 

A 3 1 / * fi • * 

1 ' 1 1 «: ''i L • 

1 43aOC'» . 


'2 1 ► * 3u 

7 bft 7 . ys 


«UoO *00 

•S 2 i: 6 S-,s 

^ 8 } 8 . 0 ■ 

i. ■' . 99 u 

.. ?9'’" 2 Q- 

L- 6 V 2 . 

JQQi 

- j . 7 9 

- 2 3 . * 7 3 

A u46 * 50 


6 2o9 *00 

*> :> 2 7 2 I \ t 

7 d 1 1 > . 3 i. 

cS9 ."’67 

.’,85933 » 

- 2 r> *} • 

‘•36 jtC5' 

-52 » 9 . J “ 

" 9 0 « " 5 

58)3 . 94 

>3) 

4293. 3s 

v5277 19» 

78)», ; ) 

•j 9 . 7 5 7 

953770- • 

-UlEO, 

•■U 78738 * 

5433 ^ 

••23S.-9 ; 

blfa.Ql 


_A*icr»jiOt5.. . .. 


JAlfLJil 

" 9. 

34 82 IE 9, 

-2P3 7'i. 

53'077’. 

-- ’96-59 

■?!i*55 

99i0*4) 


46oOtOO 

453c 7^ , 

78)2,97 

89.928 

230023a. 

-63273. 

» 1 f 1 06 A * 

3C6 . 7'? 

'2 Ji 

27*7.94 

i ) 

b773« j6 

<h>^2J22* 

7 8 ! 1 » .; fe 

89.9)7 

993087. 

"1 180*9* 

495**01 1 • 

-77,7.9) 

-16 6.0*: 

1195.39 


* 800»00 


78) ) ,99 

69.9)4 

797200* 

•l22‘»Ci • 

4 <83554* 

-> 73 1 • *» 7 

1-1.19 

999.31 


70qO«00 

4S3H7QB. 

78)0.24 

99,9) ) 

»770921 . 

-155042* 

4987222* 

-77a5*5C 

-139.00 

-9)2 . 74 


7230.00 

053/096 • 

7CQS *C9 

. 9 ) 5 

-2285597. 

-178004* 

" 1 2 ■ 9^5 * 

-/31 4 »54 

- 49,93 

'2722*59 

o 

7«tnfl.Qn 

4bl?JLt7t _ 

IQiUf sSil 

89,927 

-1470557. 

-19d5.32_* 

390*579. 

•*4iL4*5C 

- 35*33 

J:.M3 7 7.03 


76g0.00 

459)027. 

7804.95 

89.995 

-9897200. 

-192098. 

9387 6u2 ♦ 

--299.9! 

20*1 3 

•5781*94 


7800.00 

4592235. 

7809.90 

89.947 

-5798437. 

-) 32409* 

3) ) 78n4* 

‘ j726*43 

7 j . 7 6 

- 4457.35 


eoQO.on 

459283) . 

78QS.3U 

89 .99p 

-4323770* 

-142873- 

» 4709s2* 

-1997.52 

122*50 

-7592*31 


8200.00 

4S'«28)o. 

7801*83 

90*011 

-4590153. 

-l-»9) 1 1 * 

U9620* 

-)56.25 

143*49 

- 7 / 98*55 


sHQO.ao 

ASMZrRa. 

7800*72 

90*030 

-4385743. 

-98079* 

-1 9)4928 • 

) 492.6 ) 

199. V3 

-7412*38 

IS) 

BSi3.36 

459)72). 

78Qt.34 

90*038 

-41341)5. 

-752)5* 

-2264397. 

2709.27 

207.49 

-73)3*45 


86Q0.00 

451)292* 

7800*25 

90*093 

-5849574* 

-54904* 

-2884491 * 

3999.44 

219.73 

-4995*15 


SSqO.OO 

453993s. 

78^.43 

90*052 

-5020993. 

-13015* 

-9)90555* 

5001*93 

222. O'* 

-5982*14 

1*) 

89<i2.3t 

4S3S89«i* 

7601*97 

90 * 054 

-923999) . 

18999. 

-9977877. 

5992*01 

219.52 

-5050*97 


vQqO.30 

453895m* 

78oi .99 

90*054 

-3887883. 

31070* 

-5254880* 

6275*55 

216*48 

- 9430*93 


92QO.00 

4534892* 

7809. )9 

90*058 

-2539399. 

72438. 

-•025154. 

7|95.24 

199*03 

-3015.42 

17) 

92N0.2B 

4534S7B. 

7809.79 

90*058 

-i2R2339. 

80791* 

-4139900. 

7332*32 

199*08 

“2447. 0* 


9N00.0Q 

4b353)4. 

7807.16 

90*058 

-)034982* 

109934* 

•4951589* 

7704*1 1 

1/0*23 

-I22i*04 


9403.00 

4533750* 

78|0*49 

90*057 

519440* 

190300* 

-•5 ) 1599. 

7783*92 

132*02 

431*80 


9§oO.OO 

4532227* 

7819.19 

90*054 

2097032* 

142249* 

-•201079* 

7914.81 

84*49 

2954*49 


III CSH SEPARaTIONI 5lX panel JETTISON! 

11) CSH DOCKlNC: 

12) BE6IN LH2 NPVI 
IN) END LH2 NpV! 

IS) initiate a manluve'^ to Position the vehicle oockIns module 
extraction! 

J.#l lEfclft lli£RUAi^.JLmiufl£ tluL^t - - . _ 

17) docking module EXTRACTION) 


table 11-2 {CUNT»01 

ASTP (5A”210) launch VEHICLE OPERATIONAL pClGHT TRau£CToRY 

NOhINAL 

ttRfilJAL rLlfiHI_JiATA, . .. . . . „ , 

- .FLi&rtI -*.--?.5PACE-f:iAEl!— -■-* space FUEp pOSlTlpN f,H0 V£LOclTY VECTOR cOnP^NENTS 


TIHE 

RADIUS 

velocity 

PATH ANGLE 

X 

Y 

1 

DX 

DY 

( SEC J 

( H } 

(a/5i 

5 u £ u } 

( n ) 

IM) 

1 M } 

(H/S) 

1 fl / 3 j 

. 183 9993.36 

653 1 5 1 S • 

7815.76 

Vn'iObB 

„ ZZ25 1 46 * 

169302* 

“59^328? • 

1098.2.1 


1 QOqQ . 00 

6b3o7 I 7 * 

7317.11 

9Q.055 

3153 u 85. 

I7lt,76, 

-5537273* 

662 o . 05 

34.86 

- to2oQtQO 

6529 21.1, 

7819.89 

9Q.Q53 

1672031, 

176919. 

”1557561 , 

5155. 5b 

-11*16 

inIgO.OO 

6527836* 

7821*53 

9(3.050 

5619367. 

168988, 

-3317615* 

3971 . 89 

”61.36 

la^oOiflo 

65265.41 4 

7822.21 

9 q *013 

62156 13. 

15 1163* 

“IS8B221 * 

2260*2'- 

-109.93 

ioSqo.oo 

6525522* 

7821.96 

90*032 

6511959. 

U5177* 

“35U17* 

119.37 

<"118.58 

ilOOO.Ofl 

652^8^1^ « 

732n.96 

90,0^7 


92636. 

I 2 qS 668 » 

-1111.73 

” 1 7 8 , 1 6 

1 1 2QQ.00 

652163Q. 

7819,17 

89,996 

5912562. 

51922* 

2693275, 

-3225.Q6 

"197.10 

1 IHOQ.QQ 

6521977* 

7817.77 

89.976 

5131151. 

11563. 

1026857. 

-182U. 1? 

-201.17 

1 1600.00 

6525915. 

7816.10 

89,955 

1032906. 

”2607 6 * 

31305s! * 

-6139.60 

”200*0j 

llBOQ.flQ 

6527111. 

7811,59 

89.936 

2701700* 

”61675« 

5911691, 

-7 IQ8 .89 

-181*16 

12000.00 

652935a* 

7813,31 

89.922 

1216387, 

-99019* 

6lil290* 

-7673.39 

"157*98 

I22O0.00 

6531 59? e 

7818,21 

89.9i5 

-338189, 

-127286* 

652lS71e 

“jeQi,2l 


i2l0Q.Q0 

6533906* 

7811,16 

69,9l6 

-1871138. 

-117852* 

*257320* 

-7181.99 

-81 .64 

126QO.OO 

6536OB3, 

7aiB,Q5 

69, 925 

-3301022* 

-159675* 

5637226. 

-6712,63 

-36 * lO 

128oO,ao 

6537921 . 

7808.75 

69.911 

-1515852* 

-162197, 

*1696097. 

-5616.11 

10*89 

^ 13000.00 

6539269 « 

78 q 7 * 25 

89.961 

-5529265, 

-1551Q6. 

3HS7t)32* 

-1170.88 

s 6 . 58 

^ 13200*00 

6510039 . 

78 o 5,32 

69*983 

-6198106. 

”139825* 

20B1125* 

— 2108,80 

98.37 

13100.00 

6S102U. 

_ 7801,03 

9Q.0Q1 

”6515117. 

-U6177. 

556965* 

-666*13 

133*89 

1 36 q 0.Q0 

6539818. 

7802*71 

90«022 

-6162513. 

”H68 1 5 * 

”99881 I . 

1 192.11 

161.22 

1 3 aoQ • pja „„ . 

6539031. 

7801,95 

90*037 

-o0‘*3037. 

-52630* 

-2l97b8Q. 

2982,51 

170.93 

11000.00 

6537897 . 

7801.96 

9Q.016 

-S28Q856 « 

”15911* 

-3851100* 

1603.01 

184.15 

jizqo.oo 

6536558. 

7802.91 

9 q * 05 1 

-1219228. 

21 1 1 1 * 

"1992121* 

5962. 92 

182.62 

1 IIqO.OO 

6535121. 

7 Sqi. 6 c 

9Q.0S1 

-2918206. 

561112« 

-581? Ill, 

6985*65 

168*71 

11600.00 

653366Q* 

78Q7.51 

90*051 

-1151365. 

87961* 

-6369813. 

7613. Il 

115.33 

J IBqO.OO 

6532201 • 

7810.77 

90*053 

98216, 

U1010* 

-653CI68 e 

7808.9 1 

1 13, 9i 

15000.00 

6530756. 

78151,23 

90*053 

1612523. 

133131 * 

-0319128 . 

7560.37 

76.12 

15200.00 

6529317. 

7817,19 

90.053 

3093523. 

111318. 

-5718151. 

6880 *05 

35.00 

I5I3O.OO 

6527890. 

7820. 18 

90.052 

1368208. 

117036. 

-18 i 87 62 * 

S805.19 

-7.86 

15600.00 

6526197, 

7822.01 

9 q ,050 

5393117 . 

111217* 

”3 o 72321 * 

1397.52 

-19.65 

15800. 00 

6S2S20I . 

7822.91 

90*015 

6110337. 

1271IQ* 

-2285999* 

2736,69 

-87.9s 

I60QO.Q0 

6521095. 

7822.90 

90*036 

6177721. 

106118* 

-769138. 

919.39 

-120*57 

16200.00 

4523296. 

7822.08 

9Q.Q22 

6171622. 

79681 , 

791399. 

-950,11 

-115.70 

I6I0O.OO 

6522921. 

7620*73 

90*005 

6101387. 

18758. 

23 q 83 i 5 • 

-2761, j5 

-162.00 

1 6 6-0 0 • 0 0 

6523075 . 

7819. 1 1 

69 .981 

5379591 . 

15521* 

3689205 , 

-1ll9»Db 

-1 6b *7 q 

1 6800*0 0 

6523802 . 

7817,18 

89.963 

1350676. 

”18063* 

1861202 . 

-5820*82 

-145.55 

1 70o0«00 

65Z509Q. _ 


89.913 

3q73l68, 

“50063 . 

57 557 00 . 

-6890* 1 9 

”152.93 

17200.00 

6b26857 , 

7818.7? 

8 9 . 9 28 

1620831 * 

”78659 • 

0321912. 

-7566,81 

”131 ,7 q 

17100.00 

6528953. 

7813,73 

89.919 

75532. 

-102259* 

0527 f 15. 

-7812.11 

-103.23 

17600*00 

6531 186. 

7812,78 

69.918 

-1171105. 

-11 9586* 

o36il61. 

-7612.95 

-69.28 


181 initiate a man euver to J»Li5il_Mli> MAiNlAlU THE S-lVBjfJU ALONG 

THE local horizontal, tAIl LEaOING. PosiflON 1 DOWN; 


DZ 

l p / 5 i 

327Q*7a 

S^Q.2 • RS 
4/37.67 
7*187.73 
78 qS .30 
7»BRt3Q 
7120.49 
6151.56 

*1632 ( 87 
32M0.00 
1*163*53 
-395.71 
"2232. 1 5 
•39 hI •12 

•5125. 11 

•6599.53 

•7397.5* 

•7771.37 

*/7 c 9.37 
•7207.l1 
•429*. *7 

•502’*1* 

•317**** 

•172&*1H 

12***» 

1971.12 

3711.71 

5239.12 

414**47 

732®'0l 

7767.75 
7742.80 
73i1. l7 
6116.11 

5215.71 
36*4.71 
lVi8.i9 

99. 7* 
•1751.32 


TAbLE 11-2 |C0NT*0) 

astp <sa-2io» launch vehie*-^ Operational fui6«t TRAuEtToRr 

NOniNAL 

_ orbi tal fl ight data 


FlUHT 

----- 

SPACE PIAEU 

----- 

--- SPACE FIXED 

pOSifloN aHO 

velocity VECTOR 

COHPOnEnTS 

mmm 

TiKC 

HAOtUs 

VcLOCITY 

PATH angle 

X 

T 

2 

UX 

OT 

02 

ISEO 

(H) 

(H/51 

lOEGl 

(HI 

CH» 

(HI 

(H/S) 

(H/Sl 

(H/61 

1 7flQQc go 


.IfllAlfi. . 


rL29lC86l* 

-4^ ‘•7.1 3* 

3832682 * 

-4979*^5 

" 3 1 * I 0 

■*36o8*|1 

I soqo -go 

oS3S2 I 4 • 

7 S 1 J * 6 1 

b9.939 

-1239693. 

-132761* 

19 /i 575* 

-3?^0.5l 

to* 7 q 

-5061*66 

l&2C3*ao 

OS06o1m * 

78o?*2l 

89.957 

-5217157 • 

-127132* 

-82?33o * 

-1578.67 

11*26 

-632S*16 

1 SHqC.OO 

6537525« 

7807*^1 

39.978 

-6o 53 rao • 

-111776* 

2H65>~23 * 

-a11«*il 

78*6(1 

-7221*02 

IB&OOaQO 

t&37'32y. 

780i»,C3 

89.999 

-4166763* 

-*»i036* 

:6'”!62- 

*51 .71 

l07*8o 

-*7l1*«1 

I86q 0 r.,1 

4537=>36 i 

7 9Qb * 62 

9C'0ia 

-661H713. 

-72106* 

^393261 • 

7 J9 .18 

130.27 

-7771*21 

iva^v.iu 

^ aObSb a » 

67 

^Q*n33 

-6; 61661, 

■1‘<1''0* 

, ;57lb* 

2s28.65 

111*82 

•7381 »2|. 

l?2C0'0u 

V is 3 ? 7 S( 2 <j 

7 803* '■.3 

9fl .013 

-5»a82''^. 

-11752' 

-3517783* 

1’C3< 57 

ita* -3 

-657 9.5*1 

i9ico»ns 


7 ^ C ‘J • P 

*3 

“Hi! .2‘*6« 

16266. 

-17|9875 . 

1 .;o.a J 

: 17c 15 

-£39» *2i 

. 9fc00a!^0 


f U36 » 67 

vij.Ou 1 

-32731>5. 

8 to 3 * 

v3-'321. 

ft 75c . 02 

1 3o * to& 

• < 2 

*?8o0 -IQ 

6S3 1 3 •> 

7806» 12 

7 ' 061 

-jansiG. 

6 9 H 3 • 

-f 266183* 

7 1 9 • 7 « 

: 17.67 

••^193*11 

230(fU*Q0 

4S3Q‘1.»>. 

7 .7 i 1 a ! ^ 

VflOSi 

-30171'' * 

>'0111* 

-6522722 

/8U2.61 

92.21 

•36«a3» 

2n2pg « l:f. 


7Rl.jl*.a'^ 

*06S _ 

L211755. 

_ iasi?i* 

-61£)7h85. 

7f. toto.26 

*J.*.*1 

J 6 7-^? 6^ 

20HoO«Cs 

<*S27/U. 

7 8 1 7 • 3 * 


2733306* 

1 15029* 

-a?26/9i - 

7Z'>‘ *ij1 

28.3« 

3780*47 

LCvu3«i30 

<5‘52a3i 1 t 

782^i6D 

70<--5q 

1061028. 

117265* 

1 C^8?6* 

it 17.26 

-6.13 

1 to 72 . 1 L 

2q&Ou • GO 

w32*t98|^ • 

7S;^a*o2 

90^019 

5166735* 

112610* 

-39963M1* 

i7o; .00 

-31.69 

6186.71 

21 OaQtOO 

832366 1 • 

7823.7 1 

7q»u16 

5967139* 

101575* 

-265*505* 

3181.17 

-70.32 

7ll7. 2l 

2 1 2c OO 

6S2232fi. 

782'» *S7 

9Q «Q38 

6117121 * 

81626* 

1*1789. 

»3?3*2l 

-16*27 

7698*21 

2 1 Mntt a 3/5 

6&.2i 60« 8. 

7 £21^ 2JL 

1flL*Q27 

6601163* 

63178. 

393306* 

. 

-116*09 

78o7 • 17 

2 1 aOO * OO 

8&21 lU* 

7822*00 

10*011 

6221296* 

38867* 

i V2**55J * 

-2313*65 

-128*76 

7170*88 

21300«QQ 

6b2l08s» 

7820**17 

99.991 

5592913. 

12193* 

3363lt,l* 

-10i1*11 

-133.*7 

670^* 

22000*00 

8S2160*. 

7818*90 

89.971 

1636906. 

-11073* 

1686876* 

-Slil*6l 

-130**9 

6661 tli 

222a0«00 

6S22881. 

7617*17 

89*951 

31 1 6023* 

-39281 * 

556*196* 

-6656*61 

-120*18 

1018*82 

22*tQ0«00 

6b2H23e. 

7816*28 

89.936 

2000001 * 

-61691* 

®20l*1l • 

-7136*81 

-102**8 

210^*61 

226oOtQO _ 

63262JU)« 

7815*31 

89*921 

1616Q8* 

-§0067* 

6so*790* 

-7793.96 

- 71*95 

67 1*72 

22800«00 

662832b* 

7811*16 

89*921 

-1087897* 

-93381* 

6136367* 

-7706*66 

-62**2 

"4*??*1* 

23QOO«00 

6&30133* 

7811*58 

89*926 

-2683686* 

-101011* 

6996712. 

-7|79*71 

-23*16 

-3082.72 

232q0«00 

8632313* 

78ia*61 

89*937 

-3932116* 

-102601* 

5215016* 

-6213*0* 

7*23 

-1698.78 

2j**00t00 

6633795* 

7811*27 

o9.9bb 

-5067131 * 

-98192* 

1135973* 

-1950*36 

36*»6 

-6012.21 

23AQ0*00 

663l76b * 

7809*78 

89*976 

-6813721* 

-88163* 

2821228* 

-3376*77 

63*13 

-7012*22 

23iOfl«AO_ 

6616172* 

7808.19 

89*996 

-6111611* 

-73227* 

‘31^161* 

- 1 601 *72 

86*12 

-76J1.98 

2‘«0uC • 30 

33360HM • 

7bc«* 7 1 

10*011 

-6631681 * 

-51363* 

-20^**** 

216*70 

106*22 

-/•02* 1 1 

21200*00 

ft63HS6* 

7806*60 

10*021 

-6216191* 

-32761 * 

-1716263* 

2087*F1 

1 12**1 

-7620*36 

2«»100*00 

6533619* 

7806*11 

90*031 

-5701150* 

-9711* 

-3186281* 

3801*33 

116*33 

- 681 1*11 

2lAo0*0Q 

8632366* 

7806*61 

90*016 

-1767727* 

13313* 

-•<•*11005* 

6311*21 

113*11 

-57i6.90 

2l8oO*00 

663 1 07b * 

7806*81 

90*018 

-3616858* 

36062* 

-d1i9952* 

651/.13 

103*31 

-1296*60 

2&Q^fQ(l 

6629 7 bJi* 

7808*11 . 

9q*018 _ 

-2205227* 

61260* 

-•ll58bl * 

7352*1* 

87* 7i 

-2630*28 

2&200*00 

6628163* 

7811*86 

90*018 

-686867 * 

69838* 

-0191H9* 

7769*08 

67*33 

-8l3.il 

OBlOOfOO 

6627162* 

7816*08 

90*017 

872871 * 

80961* 

-•I6l0|t* 

/713.81 

13*1l 

1062* 12 

2b*00«00 

6626867* 

7818*30 

90*018 

2382111* 

87066* 

-•O 7 II 2 I* 

7276*23 

17*16 

2860*11 

2S8c0*00 

6621699* 

7821*11 

90 *cie 

37666C7* 

87906* 

-5j3‘*62C* 

6311 *6l 

-•* V* 

1607*60 

24C00 *00 

6623237* 

7821*28 

90*018 

1911218* 

83660* 

-1281067* 

6131*63 

-31*27 

6898*03 

2»2p0*00 

6521952* 

7629*61 

90*018 

6711601 * 

71373* 

-2997116* 

36ll*8« 

-66*1 i 

6961.14 

26100«00 

6620771 * 

7621*87 

10*010 

6337176* 

61036* 

-1635231* 

|837*62 

-76*69 

76Q6.68 


> 


1?L 


table U-2 (C0NT»DJ 

ASTP (SA-210) launch VEHICLE OPERATIONAL fLiGHT TK^JECToRY 

nominal 

O R p T T A L ■ F L I G M T _ _Q A T A 


FUI6HJ - . -m-r- SPAC£*-EXAEB- 

time RADIUS velocity PATH ANGLE 

(SEC). _ LMJ tti/Sl. IDEGl 


SPACE fixed posiTioN ano veuocity vectoR cohpohents 

X Y I DA OY 

iM) (M) IM) (M/S) Irt/S) 


Z6 6 a 0.^0 6 si? 7 .5!6.t 732±t.2Z 

268 o 0 t 00 6519155* 7823*30 

27Q06«.00. - 65 Lfl 9B H..U . . 7821* 88 


IflJtQlil.. 

V0«0l6 

8?»??0 


_-ASil629jt 

6328625* 

5775321* 


2S62*I* 

S792« 


T21 « 7J* 

iS6‘*36l# -j876*9‘< 

3023638* ->3627*37 


-97*60 

.-’9*71 


19) END Of TU battery LIFETIME* 


DZ 

tM/SI 

7 *23*65 

7593*69 

6929*21 


TAttLC 11-3 

ASTP (SA-210) launch vehicle operational flight TK/^jEcToRT 

nohinal 


it&aaTAL FLlfiHJLJ)ATA 



Flight 

» 

1 

It 

1 

1 

Earth fixed 


m^mm 

EaRth fixed 

position aNo 

Velocity 

vector cPH^ONENTS ---- 


TIME 

CSF.C) 

POSITION 

(H) 

velocity 

(H/S) 

Path angle x 

(DEG) |M) 

Y 

(Ml 

2 

(H) 

DX 

(M/5) 

DT 

(M/S) 

02 

(N/S) 

f 1 

. 1 A 



9Q»nQ| 

-1 |337n* 

_!^A45S7._ _ 

1864794 . 

_rai.15.Ai_ 

-244 *56 

_ 7213*7J 

1 

1 

1 

M , fi *■ 

! 

SA3 . ?9 
AOO *00 
6o3t 39 

1672T56* 
191BS39* 
194333m. 
229X14H«* 

7827. 1 1 
7526.99 
7526.93 
7S26tl4- 

90*001 

90*000 

90.000 

89.995 

-114653* 

-128120* 

-135582, 

_-2324T7._ 

-34704. 

-36207* 

-37012* 

-45788. 

1669122* 

1912914, 

1938245. 

2227876, 

-2140.30 

-2191.88 

-2219,90 

-2553,35 

-244.10 
- 239.39 
-236.82 
-205* 1 1 

/212*28 

7l96*f0 

7|6e.22 

7o76,60 


Bq0«^03 

337oSSb * 



A123S57* 

<*b424Ss* 

Ae A 1 OS V • 
733o 632. 
dSStHos* 

7523.23 

74 1 C, I 3 
76* 7. 7S 
76*7.67 
7317.37 
75)7.64 
7 13 1 a . M V 

39. **78 
6.9 • ?S5 

-727533* 

-67791* 

. 

329(n40i , 

_ 4493 V /9* 

-3?7s».|4 

-51.55*64_ 

-71.67 

. _ . _ 1 1 5.(38 . 

6£07*09 

5473*12 

S)__ 

a; 

I 2C0*LC 
1 264. 7a_ 
1263.38 
1 400*00 
1 AOO.QO 

89.932 

89.927 

89.925 

89,916 

89.906 

B9.90L 

-2771426. 

-3186&10* 

-330’1^»2* 

“41C6’43, 

-5560459* 

.-J70S525Ai. 

-21674* 
-248. 
6576. 
55662* 
16307c* 
.21054“? 

5'.6o464 • 

57 1 j954 , 
5760927, 

6 1 39*^00* 
6494709, 
..6S07588X 

-6261.24 
“6550 ,43 

-662*^ .77 

-7C34 *67 
-7434*22 
_-7445,Z?_ 

3Q2,C0 
35? *05 
37**. 94 
466.36 
595*83 
66«*7I 

415o« 66 
4©7i .45 

3529.97 

2608.64 

928*69 

-800*48. 

7) 

ZOqO.OO 

Z2oQ«XlO 

2400.00 

2A00*00 

ZBOO.OO 

_1’_TL!-28 

;052A4M5* 
I310?7i . 
U94607Q. 
12M23719, 
12738060. 
12883377. 

/ S i 9 . 3 2 
751?. S3 
76)6.68 
7616. e7 
7613.69 

7lJJLil6 _ 

89,912 

89*927 

69,947 

89,971 

39.996 

90*017 

-3512627 • 
-9856051 , 
-I 1018233* 
-1 1929849. 
-12552728. 
-12887733* 

426134* 
555901* 
665247* 
74013.^ . 
768324* 
742341* 

ol 77350 * 
552|529. 
4 S 75 OO 6 
3388170* 
2024197. 
6qbG66* 

-7063.53 

-6211*52 

-522V*7S 
-j676. 89 
-2325.44 
-7J3.97 

6 / 5*48 
609*92 
471.74 
2o6 • 3 7 
7*12 
-285*25 

- 2487.21 
-4q41 .7/ 

- 9381.24 

-6m34»19 

-7i44*78 

•) 

V) 

3000*00 

3200(00 

3400*00 

3S33t38 .. 

iGeO.38 

36nO*QQ 

i288sS6e* 
12BA4661 • 
I267667| • 
I24S99&B* 

I23A6364. 
. I2324A9i>( 

7610*27 
7607.10 . 
7504.94 
7904*36 
7904*38 
7^0.4 1 4|.. 

90*018 

90*036 

9Q*05o 

90*056 

90*057 

90*058 

-12852272* 

-12813974. 

-12441006* 

-12015691, 

-11834252* 

-IJ 753867. _ 

740453* 

651004* 

498958* 

364457* 

311223* 

288155* 

955613* 

-?39632* 

-2382324* 

-3277316* 

- 3 S 75 OO 2 * 

-3696153* 

-657.85 

1036*16 

2674.34 

3690.32 

4026*61 

4166.36 

-290*49 

-604.88 

-912*38 

-1101*44 

-1163*35 

-1188.34 

- 7475*76 

-7410*33 

-6952*67 

-6440*82 

-6223*56 

-6127*44 

-4978.25 

-3565.44 

-1963*27 

-2^6.41 

32*32 

10) 

3»00.00 

4000*00 

42oO*00 

4400*03 

4«33.39 

I 1813SZ7* 
1 1 150A70. 
1034B46S* 
9m0936m* 
’24|29s. 

7i0S*69 

7509.33 

7654.34 
762w*21 
7521 *21 

90*062 

90*063 

90*062 

90*061 

90*06) 

-10789187, 

-9597773. 

-8242007* 

-6792692. 

-6546954* 

27326* 

-270230* 

-587294* 

-903702* 

-954925* 

-48||666. 

-5669848. 

-6225195. 

-6448162. 

-645i903, 

8437.88 

6424.01 

7074.34 

7359.47 

7369.13 

-14Q8.82 

-1552*31 

-1601*42 

-1944*32 

-1523*98 


I) ORBIT INSERTION; jNEKTIAL aTTHUOE HOlO AND *-OX NPV IN PROGRESSI 
2} AEGIN LH2 NPVt 

31 INITIATE A HANEUVER TO *<.|GN AND HAlNTAlN THt S-lVB/CSh ALONG 
THE LOCAL HORIZONTAL, NOSe LEAflNG, POSITION 1 00«N{ 

^ni_EJULLi}A NFVi— 

S) end LH2 NPV: 

initiate a HANEUVeR to ALiGN aNO MAINTAIN THE S-IVB/CSM NOSE . _ 

THREE degrees ABOvC TH£ LOCAw HORIZONTAL, TaU LEADING, 

POSITION I do«n: 

7| initiate a maneuver to position The s-ivb/csm for separation; 


T) begin inertial attitude hold; 

10) END LH2 NpVI 


table 11-3 (CONT’U) 

A5TP (5A-2I0> launch VEHICLE OPERATIONAL FLIGHT TRaOElToNT 

NONINAL 

MfllT_AL FLlfihT DATA . _ _ 


. _ 

.FLlftHl 

— “ 

9 EAiTH FIXED 


— 

- EaRTH Fix^g 

PUSiTlON aNO 

Velocity 

VECTuR COnFONENTS — — 


TINE 

POSITION 

velocity 

path AN5LE X 

y 

2 

ox 

DY 

02 


(SEC) 

IH) 

IH/S) 

(PE6J 

|H) 

IH) 

(H> 

IH/S) 

»H/6) 

(H/S) 

ti» 


97QA&7g. 

75^i*.M2 

9Q*Q6 1 

_ -6M967M3* 

-965299. 

?6954_98u 

„ Z364«_Z8 

. --I5l9t,94.._ 

9j *30 


*t600«00 

8jS6QSi • 

7626.C9 

90 * 06q 

-5325995* 

-1197589. 

-6326897* 

7262*69 

-1376*99 

1m69*08 



iSQO.OQ _ 

72017B4«. 

7630*95 

90*059 

-3916789* 

-1M968M0* 

-5«678o3* 

6772* |9 

t|099*q7 

3105*58 


SQCO«00 

S96A308* 

7539*23 

90*056 

-269010I • 

-1630667* 

- 6 O 95893 * 

6939*19 

-729*|8 

9528*96 

12) 

SQNOvao 

57lQ3Q2t 

7639*66 

.90*055 

-290595m* 

-1658087* 

-99Q4338* 

5732*82 

- 638*99 

9897*99 


B2q0*00 

N67i68&* 

7535*59 

90*051 

-1561673* 

-1731185* 

-9052810* 

9798*53 

-269*62 

6803«99 



3371 

2J3JU8i 

90*092 

?J37133._ 

-1 73986Z*_ 

-.2795307* 

3911*69 

219j»^6 

6713*9( 


S600*00 

21&61H6* 

7532*99 

90*029 

-208976* 

-1633729* 

-139i55M* 

1852*99 

773*08 

7269,93 

. 

BSoOaOO 

_ M28628* 

7529*01 

90*01 1 

-1900* 

-1M262MS* 

' 82 R 57 * 

206*16 

1297*32 

7M13.S6 


bOoOtOO 

191291s, 

7526*31 

89.98? 

-126667* 

-ii 17739* 

li>M72l8* 

-1M9M* 99 

1777*59 

7i68* 17 


A2oOtOO 

306S8Qo* 

7622*08 

89.966 

-579329* 

-720913* 

2929087* 

-3011*83 

2180*19 

6638*92 

U) 

6293*38 

366180m* 

7520*89 

89.955 

-867698* 

-509S00* 

361586M* 

-3691 *96 

2332*89 

6123*00 


6NnQ*ttfl 

936236a* 

7619*86 

89.993 

_ -132Q372*_ 

•25_288*1 

. R»39M_6* 

-9915*06 

2179*87 

556|*ftt 


6600*00 

563731q, 

7618,87 

89,925 

-2329680* 

260668* 

5129062* 

-5583*60 

2636*82 

9289*99 

l*»l 

6773*38 

6711958* 

7518,99 

89,913 

-3363600* 

72ll?i* 

576J373* 

-6361*09 

2665*81 

3003*09 


68q0*00 

6872368* 

7519,01 

89,912 

-3639228* 

791766* 

58mq626* 

-6958*89 

2698*22 

2793*77 


70o0*00 

S030292* 

7519,85 

89,908 

-9886763* 

1309283* 

6236976* 

-6997*69 

2999*86 

1 15m*07 

O' 

72q0*00 

9Q91088* 

7520*82 

89,912 

-630^079. 

1781085* 

6298603* 

-7173.92 

2192*16 

-690*30 


7NQfl«QA. - - 

.10038.887* 

7821*29 

89,929 _ 

r773aA95. 

2176203* 

6023332* 

-69.8g*_53_ 

1735*61 

-2l97*63 


7600*00 

1086o3Q8* 

7520*78 

89.9M3 

-9077909* 

2966799 • 

5927909* 

-6929,mS 

1160*59 

-3#2e*39 


78o0t00 

11699395* 

. 7519*10 

89,965 

-10280576* 

262981 7 • 

9&M5965. 

-5651*21 

966*61 

-6050*Q8 


8000*00 

I2Q82210* 

7516*36 

89,989 

-11279203* 

2699190* 

3926692* 

-9393*15 

-279*76 

-6o92»91 


82oO*0O 

12967322* 

7$12,97 

90*012 

-12023250* 

2516579* 

2131297* 

-3016*63 

-1096*02 

-6800*78 


8 NoO *00 

12695285* 

7609.63 

90*031 

-1 297606M. 

2232998* 

/ Jq93i * 

-1993*m7 

-1787*27 

-7l39*3| 

Oli 

•ix3*je___ 

12253781a 

_ 7408 *Q9 

90*039 

-126*9570* 

2007339* 

tBQ906* 

-599*96 

-2179.IJ6 

-7l60*20 


8600*00 

1276387m* 

7607*08 

90*095 

-126160/8* 

1606399* 

-698689* 

97*9» 

-2968*35 

-7092*97 


88q0*00 

12672792* 

7606*02 

90*059 

-12937701 * 

1266637* 

- 2 O 80666 * 

1676*98 

-3016*69 

-6665*93 

16) 

69h2*38 

1251213d* 

7S06*91 

90*058 

-12121897. 

809239* 

-299m665. 

2799*62 

-3329*36 

-6192*83 


90oO*00 

I2m2m63o* 

7506*86 

90*059 

-11951917* 

609738* 

-33mi I6C* 

Ul69*l7 

-3929*61 

- 5883.36 


9200*00 

12022*96* 

7509*72 

90*06q 

-1 1163120* 

-1010V6* 

-9913211* 

M985.32 

-3661*69 

-97»9*9i 

I7| 

9260*20 

1 192907^* 

711Q.51 

90»Q5q 

-1099796M* 


-96qxj72Z* 

. 97295_|1 

-3673*93 

-9537,60 


9900*00 

11973780* 

7tl9*27 

90*0*0 

-10172779* 

-837993* 

-529Q323* 

5579*59 

-3677*01 

-3995*06 


9600*00 

10785717* 

7619*91 

90*059 

-8972926* 

-1557799* 

-577933J* 

6377*39 

-3990*69 

-1922*09 


98qO*O0 

9969226* 

7625*79 

90*058 

-7693639* 

-2219699* 

-6002786* 

6853*51 

-3099*29 

-303*89 


_ - S£gAgAllONi_ St.4 PAMtl>,jEUl&ONl 

12) csN oocaInu: 

13 ) BC 61 N Lh 2 NPVj 

IN) END LH 2 NPV) 

IS) initiate a HANCUVeN to position The vehicle Fuk OOCaINC HOOULE 

extraction! 

i*L JNERTI^ attit ude H qLO! 

17) 00CK1N6 HOOULE EXTRACTION) 


B5 


mmmmmmmmMmmmm 


HM 





FLl 6 nT TkaJEcTO^T 


tU P^SlTiyN »tLOClTt VECToR cOhPONEMS -— 


z 

OX 


DZ 

(Hi 

(H/i) 

in/5) 

(H/SI 

-5y?5>iia» - 

. 4i58ift2 

■:289Jl*_IJ 

9&9*38 

-SVQo'Ci^. 

ft9/«*9S 

-2503*01 

1320*89 


67S:»70 

-1793*95 

2183*20 


oi72»53 

•855*72 

92i**99 

•363o&?5* 

j289.21 

113*78 

5371.93 

j • 

Hi2’*8H 

t t 10* 13 

6202*82 

« t 

1770. |0 

7.075*81 

6486*20 


1 Z'i b • *8 

29b3.8l 

I.e05*02 

U5«|&92. 

-?V4 . 79 

3i'90*2? 

4550*97 

26a?728 

-leca.bb 

9239*21 

S 999 . 12 

J / ! .« 1 *« . 

'3292. 7H 

45o3 • 45 

5u21 *92 

•iOQQfitl t 

-*♦807*90 

9438*73 

3834*94 

5Zay704« 


__?9b.3 !.19 

2954*98 

SS/S^wii • 

-6291.78 

9' ♦0.29 

958*79 

S613889. 

-o722il7 

3328.39 

-573*89 

B3<(?378 • 

-fettl2*71 

2990*33 

-2084*27 

*«<*QOl02f 

-6589 • 1 3 

1391*70 

-3908*34 

3999802 • 

-5975*92 

238.55 

-9557*39 

2??«7S7f 

__“509Ja90 

-955*84 

?5992*99 

iR*I2972. 

-3758**4 

-2129.77 

-6020*73 

O0aR28t 

_ -2427*93 

-3201*77 

-42*3*44 

-4j9b«2« 

-1148*99 

-9129.97 

-4i43*58 

-183938a* 

397.18 

- 9837*94 

-5730*87 

-2V11&8*. 

1899*1? 

-5297*74 

- 9993.53 

-38|<ti87* 

3298*58 

-5972*38 

- 3995.99 

-9**9al *-s 

9990*52 

-5395*27 

-2799*04 

-9922’8i. 

55C7-TO 

-9914*97 

-1957*98 

-B07b14&* 

4298*32 

-9203*11 

-40*89 

-MV9«i»2 1 • 

6479*12 

-3239*23 

1317*80 

-9!>S9ia9* 

4742**9 

-2079*37 

2401*94 

-3^t7*»l*. 

_ 4&Q9*jL3 

-770*99 

3721*38 

- 30 ^ 0809 * 

5925.95 

599.35 

9414*25 

-2U9o3Q8* 

5093*31 

1959*88 

5290*72 

-10Q9&&S* 

3908*20 

3233*49 

55*5*3ii 

1 19’89* 

2572*35 

9397 • e5 

5578*13 

l20«24b* 

1108.99 

5237.97 

5285*02 

22iQ07b* 

-910*72 

5451*27 

9708*57 

3U73247* 

-1910*75 

4199*71 

3884*97 

37&1622* 

-3318*13 

*112*19 

2849*11 

lill^lZ* 

-9554*27 

5735.71 

l714*7o 






ASTP {5A-21QI 


FlIGHI 

time 

(SEC) 


18QQ0t QQ 

iQ2oo.*m 
JB'iQO^OG 
18 6 qQ; 0 (L 

i 88 Q 0 i,DtS 

_Li 9 .agji. 5 Xi 

i?2oO«QO 

li*i0P*5Q 

19&00.00 

l 98 aO.QQ 

20005*00 

- 2 L 020 iIs.Q 0 

2O‘io0.Q0 
2 O 6 Q 0 . 0 J 3 
208oO*QO 
21000*50 
212 oQ*OQ 
. 21 ‘taQjJKL^ 
21 6q0«00 
ZlBflO.QO 
22000*00 
22200 »QQ 
22H00.00 
,22600*00 - 
22Bc0>00 
23.0dO*0D 
23200*00 
23H00 *00 
236qO«QO 


POSITION 

IHI 


#^01992* 
85526 * 10 , 
9 * 119628 * 
1028*} 177 * 

I 103H36* 

JJiiiiZai- 

I2i28796» 
12*162152. 
126*1'1365c 
i 26723QH* 
125*1*1879. 

1 1830009* 
11251027* 
IQ533770* 
968 8 200 » 
0727196. 
766 6 I 9 .3 t„ 
6525107 • 
5330966, 
‘♦126007* 
30008 li , 
2183151 * 

_2l3Z:?‘i7* 
2893663* 
900829a, 
52197*12* 
6 h3o3 J 7 • 

7593938 . 

86 Bn 2 HA* 

9669607* 

10595692.. 
11291661 . 

1 1 6 9 9 I 1 2 * 
12357853 . 
1266jQ7 52* 
12802,81 4 . 
1278 1 124, 
12595965. 
12 2 *15054 f 
11737610, 

. 1 1 Q.7636 9 o . 
10270594 , 


,EaSTH FiXEP 

velocity 

{wysi. 


7529, bl 
7523*82 
7321*60 
7518*52 
7515*87 
7SU .70 
7509.6b 
7509.31 
7 510*96 
7515. 5J 
7519.51 
_ 23 LZ 5 aLi^ 
7530,63 
7535,02 
7337,70 
7530,37 
7537 * 13 
„ZS 3 il..*La_ 
7530,96 
792.7,52 
7S2H.77 
7 523,10 
7822*87 

7523.60 
7525,89 

7526. 10 

7526.61 

7525.98 
7525.08 

7517.60 
7515.25 
7511.83 

7510.99 

7512.10 
7515,15. 
7519.77 
7525,26, 
7530,75 
7535.36 
7530.39 

_ 25 L 39 j.*i 7 _ 

7538.61 


89*922 

09.936 

89.956 

89.97? 

89.999 

90*019 
. 90*0 35 
90*095 
9 0 » 0 S 0 
90*053 
90,053 
9Q«05'3 
_ 90 ^ 5 JL. 

90*052 

90*052 

90.051 

90,0*17 

90.050 
. 9 fi,JQL 2 _ 8 .^ 

90*01 1 
89,99i 
89,969 
09,949 
89.932 
89.921 
89.918 
89,923 
89.935 
89,953 
89,974 
89*99& 
90,015 
9 p • 0 3 Q 

90.051 
90.057 
90 « GSq 
90 . 05 CL 
90*050 
90,059 
90*059 
90 *05q 
90.050 

„ 1 P*JJ 57 _ 

90*052 


TASLE U"3 £C0NT»D) 

vehicle operational trajectory 


NOMINAL 


orbital JLJGH I„P Ali 

■ - - - - 

- 

— 


m m 

- Earth fix^p 

P^^SjTiQN and 

Velocity 

VECTOR components — 

K 

Y 

z 

ox 

OY 

OZ 

IH) 

£KJ 


(M/S) 

{ n/5 ) 

{M/Sl 

*•2952196. 

3358685, 

5433736 . _ 

-8568*46 

5036.50 

59s, 89 

-5135172. 

5^7 1663. 

5510329, 

“6301*10 

4059.03 

-724.07 

“5551558. 

5962567* 

5146702* 

-6716.59 

2825*61 

“1875.32 

-6798191 * 

S3V005!;. 

3060970 ♦ 

-6793*39 

1528.68 

“2895*35 

•*8135916. 

5527553* 

3P02904» 

“6527*25 

-63.02 

-373Q.44 

“9387067 * 

536389?* 

219i636« 

“5931*29 

-1568,85 

- 5339.57 

■10508387'' 

59Q56Q3. 

1285058* 

“5035 , l5 

-300S.86 

-4695*55 

U 38505 5, 

51715<,2, 

331 8BU 

-3883. 2(? 

-5295*55 

“5782*52 

•12028381 , 

3201501 . 

-011299, 

“2532*23 

•s-5362* 87 

-5606.17 

•I 238 S 1 16, 

2q5 5 004 . 

-1 594057 » 

-1040.95 

-6 lao * 1 1 

“4182* 15 

•12555015. 

763323* 

-2269609, 

493,46 

-66q9,91 

-3540.26 

•121S1919, 

“57&055 e 

-209&356* 

20l8»07 

“6712.93 

“2721*58 

lii653ii6e. 

1877322* 

-3349768, » , 

3557 , 87 

-6 538.73 

-1776*03 

■10023999 . 

-3 j 30667 * 

-30Q4O35. 

4709.49 

"5827 e 0 1 

-75*9,72 

“9775951 , 

“5206239, 

“3052873 e 

5737 .QO 

-4877.64 

266,35 

-&553579* 

— 5q63 i pS « 

- 3599819 . 

6475.76 

“3649.62 

1249*68 

“7206608. 

“5651 858 * 

«3l59759* 

6805,69 

“ 2208 . b9 

2i29,aa 

-5817698, 

- 5937559 . 

-2057766. 

6943 . 83 

“633.07 

2861.94 

-^4,52269 , 

“5951895, 

-2027 34q.,_ 

6 6 45. 70 

990*22 

3409*06 

“3182260, 

-5S552/6. 

-1 3Q8 1 49* 

6005 *51 

257 1 * bH 

3 7 '1-6 , 53 

“2071376, 

“5dbl926, 

“&43505, 

a05b, 1 7 

4023.39 

3862.78 

-U7771 3, 

“3948938* 

222300* 

3842*45 

5265*36 

3759.49 

-557852 , 

- 2794 410* 

94607b, 

2428.39 

6228*40 

34^0 • 83 

“21^039 . 

-1479821 c 

159o609. 

684*33 

6 6 a 8 « 3 7 

2962*1 4 

-197568. 

-75738 *. 

2i 2 i723* 

-711*51 

7 1 1 B. 00 

2328.07 

-497665. 

1351947* 

2514915* 

-2277,71 

6993*35 

1590,32 

-U01287. 

2696109* 

2754013* 

-3733.60 

6586* 1 6 

795.07 

-1978683* 

3912617* 

2832306. 

-5003.44 

5622*75 

“9,77 

-3c857 05 • 

5924447 . 

2752500* 

“6030 * 52 

4446.51 

-777.51 

-5366510* 

5675463* 

25260 Jb* 

-6730*92 

3020 * 38 

“1465.46 

“5755131 * 

6123578. 

2174159 * 

-7096,59 

1433*25 

“20^7 • 58 

“7180683* 

62531 12* 

1 721 235 * 

-7c97*4‘< 

“245*52 

- 2465. 95 

-8569660. 

6026187. 

1 1 98550 * 

— 6732 *2*^ 

-1916*09 

-2733.08 

“9850295* 

5403121 . 

03927 1 , 

-6Cl» *45 

-359 1**7 

-2831 .55 

“10956 107. 

465 1 836* 

77004 . 

-4 ? 9 1 » 25 

-5604.60 

-2765*27 

•1 1829266, 

3556357. 

-456204* 

- 3 / ii i * 5 9 

-6021 *55 

-2553*77 

■i252301fi* 

2255520* 

- 9 3 j 6 6a . 

-2213.80 

- 6839.31 

-21 9o*9q 

•12706601 • 

8349B8. 

-t>i25E7o. 

“603 • i 3 

-7292*39 

“1733*29 

•12662053, 

-636294* 

-1020165* 

1048.39 

-7354*05 

-1203*55 

•12290239 * 

“2o8qo9i * 

- 1805545 * 

2655 ,08 

-7010*34 

“637*16 

•1 I 6 O 86 S 7 , 

-34101434 

- 1075002 . 

4 136*00 

-63q 1 .q2 

-7q,30 

•10651350* 

-5577586* 

“1 834946 . 

5400*45 

“5239.15 

562*56 

-9ii67037, 

-5494576* 

- 1594344 * 

6391 ,42 

-3689.43 

930,55 

-81 16935, 

— 6i 10917* 

-I56s77o* 

7050*70 

-2325. q2 

1306.62 


table 11-3 (C0NT»0) 

astp (sa- 2 io> Launch vehicle operational flight trajectory 

NOHInAL 

QiiB 4 -TAL..,FLliil:tX.,DiLIJL-^ - _ 

FLlGiiT — • MatH -f UEO « . — — EaRTH FI^^eP P*JSiTJQN aNp VtUOCiTY yEcTOR cOhPONENTS — 

time position velocity Path angle x y z dx oy oz 

(SECl- iH} tH/S) IDEGI (H) IMJ (H) tM/S) Ih/b) (H/S) 

i78P8 &» jL3i}l_^-7 - . . _iJ7?*2H 

844903 , 7247 <V 4 1099#ba I732t68 

‘^92931. 6l773*12 2>73*47 . 17A7»62 


i9j end of lu battery UFETIME. 


OY 

00 


-ZA4q fl «.Qn Sj.iaSLfU_a 7S36.» I.e 9.0«Q3lI risAZlill.* 

268QQ»aO 8Z6916 o» 7S32.85 90=017 -5205933. -63o894l» 

27000^00 - TlOlQOE., 7S29.39 89,99ft -3797619. -5?79?15. 


TABJ.E ll-H 

astp (sa-210) launch Vehicle 'D pERAtiONAL elight ikajectqKy 

nominal 

jlKS-I-lAL-ELlGHT-UATA. . 



flight 

AUTIIUoe 

inertial 

velocity 

VECTOR AZIMUTH 

longitude 

geocentric 

GEOuET Ic 


TIME 


Range angle 

space fixed 

earth fixed 

tPoS. EaSTj 

declination 

latitude 


(SeC) 

IKCI) 

(DEG) 

IDEG) 

lOEG ) 

<DEG) 

(DEG) 

(deg) 

I ) 

- S9.3a.lB., 

) 58,718 

18,212 

- S3 e ^86 


-65. 6?3 

39*576 

3 9 > 7 6 5 

2) 

S93»78 

158.727 

16.258 

53.818 

51,789 

-6b.63j 

39 • 60 1 

39.79Q 

- - : - ~ 

600 ,.011 

. l58.,4i9_ 

18*679. 

53,699 

52,052 

-65.213 

35»a58 

80,088 

3 ) 

603,36 

i5S,a7Q 

16*910 

53.856 

52,219 

-68,983 

39.991 

80*181 

L. 

- . . 

i 59, 87 5. 

21,690 

559826 

58,303 

-62,188 

81,596 

81*787 


800,00 

161,?29 

32,379 

68.983 

63.898 

-89.79H 

86*918 

87*106 


li}Oi).>j?0 

168.157 

_ 86,087 

80. r 32 

79,782 

-30,631 

5I «aB5 

51 *273 


1200,00 

165,787 

59,792 

97*372 

97,663 

-9,809 

51 -as? 

51*576 

5) 

126*1.78 

166,|[58 

68.23 1 

102*782 

IC3.29I 

*2.811 

50*610 

50,799 

A) 

1283,38 

l66, 129 

65,505 

108,285 

108.857 

-.982 

50*312 

50.501 


I*tOO,QO 

166,395.. .. 

73,893 

113.036 

113.992 

10.127 

87«788 

87.936 


1600,00 

T66,25q 

87,107 

128*869 

126.835 

26*087 

81*058 

81*288 


laaQ.DO 

_i65,665 

100,878 

1 32*883 

J.38.97 J 

38*588 

3? • <4 1 5 

32*S9o 


2000,00 

165*106 

118.553 

137.928 

180.816 

88.53o 

22*680 

22.777 

, — 

2200.00 

1 65. 025 

128.228 

18Q.789 

1 83 *501 

S7,o29 

12*282 

12.322 


2 HOD ,00 

565,738 

181*887 

181 *792 

188*689 

68.795 

i *55'i 

1*566 


26aO,0O 

167,137 

155,538 

185 .222 

188*023 

72.870 

-9*157 

-9.217 


zaoo, 00 

169,653 

169. 156 

1 38.958 

1 Hi , EHO 

0O.67J 

-19.65;* 

-19.779 

.7 ) 

2993.38 

172.198 

iZ7»26_2 

138 ,513 

1 3 7 0 35 1 

89*771 

-29 , "4 

- 29 a 886 


3000,00 

172.288 

176.358 

138*631 

136,855 

9q, i 12 

-29.680 

-29*805 


3200,OQ„ 

I?*! *6 83 

163,818 

127*600 

l29t,336 

iOt ,703 

-38.660 

-38,888 


3M00*00 

576.378 

189*780 

117*001 

118,189 

1 16.898 

-86*Ol8 

-86,206 

SI 

3533.38 

176.688 

180,677 

107*681 

l0b,399 

1 2 8 9 4 8 1 

- 8 9 * 8 9 8 

-89,688 


3580.38 

5 7 6 , § 5 9 

137*869 

108*003 

108,565 

i 33,083 

-50*371 

”50.560 


3600.00 

576.583 

136.129 

102,817 

102,913 

1 35 * o53 

’‘50*677 

— 50*866 


3300,00 

175,350 

122.870 

859328 

85 r, i 88 

156.030 

-5 I • 6 1 5 

-51.802 


8000.00 

l7Z,S9l 

lOB.aOz 

69*236 

68.383 

1 7 6 , 0 •< 5 

-88.561 

-88.752 


' 8200.00 

168,612 

95*125 

56.762 

55.268 

-167.397 

-82.290 

-82.802 


8800. DO 

163,959 

81.838 

88,185 

8 6 * 176 

-15*1,836 

-33.903 

-38 . Qttl 

10) 

8833.38 

5 6 3 a 5 68 

79.152 

87*080 

88.992 

-l52a55V 

-32.362 

-32,536 


1) ORBIT iNSeRTlONi iNEgl lAL A^TjJUde HOLD AND LOX NPV JN PROGRtSSI 

2) BEGIN Lh2 NPV.* 

3 ) initiate a wAneuveR to align and maintain the s-ivb/csm Along 

THE local horizontal, N0S£ LEADING, POSITION' I DOWN? 

RJ EitP LOX HpVi _ 

S) END LH2 NpVf 

6 J INITIATE.A -HANEUVER to ALiGN AtiO MAI NT A i N THE _S- I VB/ C 5 M NQSE 

three degrees above the Local HORiioNTAU, Tail leading, 

POSITION 1 OOitNI 

7) initiate a haneuveR to Position the s-ivs/csm for separation; 

. ALJli; GiN.-.LH2,^ ; 

9) begin inert I al attitude Hold; 

10) end lH2 npv; 








_ASTP tSA-210) 

table 11-9 (CUNT»0) 

LAUNCH VEHICLE OPERATIONAL FLIGHT TR^jecToRY 
Nominal 

orrital plight data 



flight 

TIME 

ALTITUDE 

inertial 
range angle 

Velocity vector azimuth 
SPACE fixed EARTh FIXEq 

LONLlTUpE 
(POS, EAST) 

GEOCENTRIC 

declination 


ISEC) 

IKIU 

(D^G) 

(DEG) 

(DEG) 

(OEGJ 

(DEG) 

_ i. 1 J 

9.9-9 G^y2il_ , 

563.00 j 

7flo686 

96 • 8A5 

9 4 e 7 ft ) 

«• 1 & 7 _ J B 

- .»3-2-»QiL9 „ 

-29*250 


960Q.0C 

l59.,TiS 

67.791 

92.715 

909289 

-i99. 1 10 



9 8Qll5 Q0_ 

^i£Se37l. 

59*037 

,3.?«§7i 

36.858 

“I35.fil3 

■*13* 9q9 

S2| 

5900.00 

1 52 »^B3 

90.325 

38,263 

35.923 

-I27.59D 

“3 «2l6 

5e9q.».2a, 


37 o56S 

33*l?i„ _ 

35 .353 

- j 26 . QO0 

-I »099 


5200. so 

|S!»g69 

26.611 

36,589 

35*763 

■=i 19.861 

7*5SS 



- 152.695 

^ 1^ fl 9 i Jl 

90,60) 

37.989 

’"tl 1 ,739 



28*289 


56Q0.00 

153.839 

1.939 

99.620 

92*350 

“102,966 


5800,.SD 

156,^92 

19 8699 

51*266 

99.969 

-91,166 

37*526 


6ODO.0O 

159.268 

28.350 

6 1 . 909 

60.182 

-76.770 

95*191 


62«0j»Q0 

161,796 

92.066 

758578 

75.001 

-58,578 

50*283 

13) 

6293.38 

1 62 « 660 

96.970 

83.399 

63*002 

-98,980 

5 1*953 



163,966 

55.781 


92 . 696 

t37.650 

-17,278 

51*71? 

99*107 

1*1) 

6600.00 

169.251 

69.991 

109.038 

109.813 

6773.38 

169,239 

01 .37 1 

120.522 

121 .897 

“2.28Q 

99*006 


6600.00 

169.186 

83.195 

122*010 

U3.919 

-.239 

93*190 


7000.00 

163.58Q 

96.B’2 

131 *000 

132.96) 

IS. 105 

39*939 


7200.00 

162.889 

110.502 

136,787 

139.179 

23.679 

25*909 

. o 

,- j: 9-00 , . 0.0 - . _ 

i62»567 

129.269 

1 90 . ) 69 

192*856 

32.998 

15* 137 


76QQ.00 

1 62,599 

137.939 

191.668 

199.51 1 

90.902 

9«998 


7800.00 

I69,3a7_ 

-1518 60 6 

191 .53-8 

199,369 ^ 

98^098 

-6.237 


aoQo.oo 

i66.(I66 

165*256 

139.756 

192.919 

56,096 

-16*820 


8200.0Q 

i69,068 

178.529 

136.093 

J38,377 

65.079 

-26*995 

. 

8900.00 

171.611 

167.337 

129.826 

131.705 

75.909 

-36*339 

0513 38 

l72 .8Q3 

tS9.6p7 

L29.876 

126.996 

03.900 

"*|1*Q98 


8600.00 

l73,SU 

1538696 

120.270 

l2l *505 

09,819 

-99*230 


saoo.oo 

179.253 

190*037 

106.719 

107.396 

107.393 

-99*797 

16) 

8992.38 

173.889 

130.309 

99.991 

95.188 

l2l,909 

-51*593 


9000.00 

173.507 

126.371 

90.003 

90.003 

1 28,012 

-Si .765 

. 1 . 7 , 

9200.00 

171,207 

1 12.697 

73.279 

72*603 

198.690 

-99*796 

- .niQ-aZO 

.JJ,0*572 

109.997 

70.236 

69.927 

1 52. 9 79 
166.237 

-98.885 


9900. QC 

1 6 7 , 5 8 0 

99.019 

59,712 

58.399 

-99.228 


9600*00 

i>3. 1 19 

85.322 

50*195 

96.270 

-179,905 

-36*307 


9800.00 

158.865 

71.620 

93.925 

91.596 

- 168.973 

-26*930 


JU .JQSM S£PARATjOti,i P ANEk..J.U i i S OJ^ j 

Id) CSM DOCK I NS ; 

j3) sea IN kHZ Npv; _ 

IH) tNO LH2 NpV; 

tS) initiate a rlANtUV.£p TO POslTIOiJ THE VEHICLE »“CIR DOCKING MODULE 

extraction; 

11, OHEfiliA) AXlJLT UJIE. JiaLJLi 

17) DOCKING Module extraction; 


lEOdETIc 

latitude 

(DES) 

-gAe AQ 3 

<^1 *056 
7 » 605 

-.13.270 

2a«<i5o 
37.712 
'45.333 
bO.<l72 
5 1 » 6^6 
51 • ’06 
‘i9o2’7 
‘l‘f.279 
^ 3.332 
354220 
2b. 55? 

. 15«235 
A.529 
-6*279 
-1 6*93& 
-27.150 
-36.523 
-91.238 

'-49.93r 

-99.936 

-51.700 

-51.952 

-99.936 

-99.075 

-99.920 

-36.9’0 

-27.005 


TABLE 11-^ (CONT*U) 

ASTP (5A-2J0) launch vehicle operational FLlGhT TRft^EcTO«Y 

NOHInAL 

0JjAXlAJ«.i:U.6H3L_&AIA _ 



TLI G-KT 

aLTIIUDE 

I NERT I AL... 

VELOCITY 

VECTOR AfilMUTH 

LONGiTUuE 

geocentrU . 

geodetic 


time 


range angle 

SPACE FIXED 

EARTH FIXEq 

<P0S. EAST) 

declination 

latitude 


tSECl 

iK6U 

..... . ...iaesi.. ... 

IDEGI 

tD£Gi_ 

IDEGI 

(PE&l 


18) 

9ft9A .36 

156,429 

65.220 

41*923 

39.426 

" ) 64 ,5?n 

•22*239 

-22*374 


IQQOO.OO 

154 031 

57.910 

40*217 

37,567 

-1S9.922 

-16*723 

-16*830 

.. 

IQ2QO.,QjD-. 

151_,321 

44*i9x. 

38*44? 

35,628 

«iSl,8?8 

-6*08? 

-8*13Q 


lOHdo.Qo 

149,815 

30.470 

30,3«4 

35,514 

-l44.220 

4*689 

4.721 

. - . - 

lOADiUSO-.. 

13?jl?04_ . 

^ 16«75q. 

39,888. 

37s 210 

-U6*2?iL. 

15*365 

.15*4*4 .... 


10800*00 

l5l ,384 

3 • 1 3 1 

43,327 

40.953 


25*661 

25*812 


1 IQfiQ^DQ 

153*802 

10.786 

49 * 2f»Q 

47 *266 

"AIA.TIH 

3& « 1 9^ 

35*375 


i 1200*00 

156.^72 

24.497 

58*330 

56,943 

«103*235 

43*363 

43*556 



UHOQaOO 

l59,lil3L 

38*222 

71,456 

7 0.703 

•865039 

49*251 

‘♦?«442 


1 1600,00 

160.958 

51 *946 

87,994 

87,915 

-65.57 1 

51*737 

51.924 

■ 

118QQ«0(t 

161,87?. 

.. 65 *6-^5 . 

. . . .m4 * 9 64 

105*564 

-44*687 

50*164 

50.353 


12000*00 

l61*f00 

79.37? 

118*998 

120*242 

926,632 

44*970 

45* 163 


1 2200. 00 

161.287 

93*0»7 

126.995 

130*812 

-12.374 

37*251 

37,436 


iZHOO.OO 

160.^71 

106.788 

135,534 

137.822 

-1 * 176 

27*996 

2B* 1 56 


12600*00 

l59,?4Q 

1 20*482 

139,478 

142, jq5 

8.022 

17*869 

17.982 


12800.00 

l60, joz 

134*169 

141*438 

144,256 

16*104 

7*290 

7.339 


\ 3000*00 

161,182 

147*849 

141*726 

144 ,5?3 

23*764 

-3*451 

-3*474 


13200*00 

163,151 

161*520 

140*367 

143,103 

31.616 

-14*110 

-14*202 


13*100.00 

165,723 

175.143 

.U7.2JL5 

139.645 

40*310. 

-24 <425 

-24*570 


13600 . 00 

168,405 

I7i ,077 

131*713 

133*71? 

So, 648 

•34*036 

-34*215 

e S 

138DQ.0Q 

170.414 

157*429 

123*098 . 

, 124»56£ 

63,635 

-42.390. 

-42*581 


1 4000*00 

l7i ,7?B 

143*76 1 

1 10.577 

111*422 

80,234 

-48*623 

-48,814 

s s 

14200*110 

l7U§6l 

UO^OB? 

?4e44,3 

94*618 

100*291 

-51*629 

-5 1 * 8 1 6 


14400*00 

169,765 

116*407 

77*347 

76 .842 

121*283 

-50*634 

-50*822 

- 

i4 6JiQ*0C_ 

, 166.552, 

1 02 • 71 9 

62,790 

61*634 

1 39, S28 

“45*9Q9 

-46, lOl 

tn 

14000*00 

162046 

B?*023 

52,230 

50*490 

lS4,6Q0 

•38*495 

•38*683 


15 000* PC 

1S7.76S 

75.317 

45*240 

43,015 

1 6 6 , 1 00 

•29*414 

-29.579 

> s 

15200*00 

153.515 

6 I ,602 

40*958 

38 ,^77 

1 7b * o2,j 

-19*370 

-19*490 


15400*00 

150.227 

47*880 

38,734 

35,943 

— 1 7 6 » i 5 9 

•6*810 

-b • a69 

a ^ 

1S6QO*00 

148.557 

34*152 

38,219 

35,377 

-168*445 

1*959 

1*973 

, ^ 

tSBQO.OQ 

148*073 

20.421 

39.333 

36*603 

-I60tt623 

12*689 

12*772 


1 6000.00 

149,239 

6.707 

42*255 

39,792 

«ia^,U3? 

2 3 <= i 1 5 

23*254 


16200,00 

151*558 

7*107 

47.448 

45,393 

-14i.907 

52*890 

33*q65 


16400.00 

154,165 

20.823 

55*674 

54*145 

-129,235 

! » 479 

41*670 


16600.00 

156,763 

34*555 

67*772 

66.856 

-1 1 3*009 

40*347 

48*239 


16800,00 

158,753 

48.287 

83.649 

83*399 

-93*17/ 

Sj »HB5 

5 i *673 


17000.00 

159.840 

62.014 

100*884 

iOl .315 

-72,033 

50*934 

Si * l22 


1 7200,00 

159,988 

75*736 

115*865 

116*952 

-53,068 

46*552 

46*744 


17400.00 

159.412 

89.453 

126.857 

1 28,539 

-37,886 

39*355 

39.544 


1 7600, 00 

158.SI8 

103*163 

134. IT8 

136,358 

-26,020 

30*405 

30*573 

18} initiate a 

_MANZU,VE?...IP 

ALtGN and maintain the 5-i 

VB/JU ALONG 





THE local 

horizontal , 

tail leading, 

POSITION 1 DOWN; 







4 . 





table U 

-4 (CuNT»0) 






A5TP (5A-210) 

LAUNCH VEHICLE 

operational flight tr/^jectoRy 






nominal 







orbital 

FLIGHT DATA 




FLifiHT 

A^TltUDE 

INERT I AU 

Velocity vector azimuth 

UQNgiTUoE 

GEOCENTRIC 

geodetic 

time 


range angle 

SPACE fixed 

EARTH FIXEo 

(P05. EA5T) 

declination 

latitude 

ISSC) 


$OES) 

(DEG) 

iUEGI 

tDEG) 

(OEG) 

(PEG) 

i7S0Q.‘S0 

• P7«7<?6 

1 i 6 0 S 6 7 


l4 1 c355 

1 6 *409 

20.444 

20.5?G 

13QQD.00 

l57,69i 

130.564 

141,115 

143,898 

“8 ff 1 1 6 

V .941 

iO.OO? 

ia2op.*aa 

|S8of5jS3 

144.255 

141 .803 

t 4 4 0 657 

-,405 

-.789 

-*794 

isijao»6s 


l5/s?3f 

1 40 D 876 

143*637 

7»347 

s 1 p 4 9 7 

-1 1 «S7,£ 

ISs^SEblD 

_ B &S0 __ 



190*701 

K^.772 

“21^-931 

- 22*065 

iSSSO«S0 

28S,|47 

174»654 

133.320 

|35*49| 

25,625 

“31 s/63 

-31*936 


i 67 a? 66 

UQ.999 

? 25b 549 

>27 0 1 L 6 

:• 7 . 0 6 9 

-40C497 

-40*6-57 

I9200oP0 

169,282 

147.323 

U4c02i 

U5.S29 

53 9 536. 

-47.352 

-47,593 

i9*tQQA§0. . 

i 6 9. *16 3 

133*64) 

98 g 6 i 9 

98,955 

72.S95 

“51 .243 

-51*436 

l‘?6D0*00 

168 , no 

119.955 

61 ,393 

81.053 

94cOQ9 

-51*249 

-51*437 

19800^00 

165,281 

106*261 

65.979 

64,9/2 

Li3,384 

“97*350 . 

-47.54) 

^OODOtOO 

l6i,a37 

92.559 

54.433 

52«e27 

129,073 

-40*481 

-90.672 

20700. 00 

1 56 « 05 6 

78,899 

46,654 

44 537 

191,337 

-3l*7Ji3 

-31*896 

20*}DO*00 

152,528 

65.130 

4 1.786 

39.279 

151.210 

-21 *859 

-21 .992 

2D60QtQ0 

1*19.013 

61*903 

39.106 

36*352 

)59,657 

-1 1*388 

-1 1.463 

20800.00 

146.816 

37*669 

38.195 

35*352 

167.434 

-.641 

-,645 

2{anD.Po 

196,161 

23*930 

38.911 

36,141 

1?5.i79 

10*125 

IQ.i’i 

21200.00 

197.038 

10. 193 

41 .369 

38.830 

-)76,479 

2Q.655 

20.782 

2i*}D0.00 

! 49,039 

3,599 

^5 • 9 60 

43.796 

- 166 , 79 ? 

30*630 

30.799 

2UOQt00 

151,453 

17.317 

53*360 

51.717 

-154.829 

39*569 

39 . 7 S 8 

21800,00 

154,27 8 

3 r*Q5 0 

64.5Q3 

63.435 

-139,514 

46*718 

46.910 

22000.00 

156,383 

44*797 

79.609 

79*193 

-(20,426 

51*008 

51*196 

22200.00 

157,6)8 

58.533 

96.863 

97, J33 

-99,257 

51*436 

5 1 * 625 

22*^00.00 

157.388 

72*264 

U2.646 

113.581 

-79,516 

47*892 

48.063 

228 OQ 4 PO. 

157,359 

85.989 

124.612 

126*160 

-63.419 

41*255 

41.446 

22600,00 

l56.fi04 

99,708 

132.730 

134*601 

-50.653 

32*636 

32*811 

23Q00.00 

1 55 , |oa 

I 13.422 

137.843 

140.321 

-90.796 

22*658 

22.996 

23200.00 

1 55 . 1 46 

1 27 . 129 

140.711 

143.453 

-32*259 

12*444 

12.526 

^3‘iOO.OO 

1 55,650 

i 4 0.83J 

1 4 1 .786 

I *.4.636 

-24,464 

1 »736 

1.750 

23^00.00 

157,125 

154.527 

141.241 

144,037 

-16.77) 

-9*004 

- 9.063 

_23_6OO^0Q_ 

i59_l<1D_8. _ 

168*216 

136*991 

141,573 

“8,559 

-19*534 

-19.655 

2^000,00 

162.Q99 

178,099 

134*662 

136,909 

.890 

-29*548 

-29,714 

2 H2 00.00 

.164, *39 

i6Hi394 

127*660 

129,395 

12 . 48 ® 

-38.601 

-38.789 

2*iHOO.OO 

i66,S39 

15Q.708 

1 17*058 

118,207 

27,296 

-45*984 

-46.176 

2H6Qfl.O0 

1 6 7 , 0 1 0 

137.018 

102.454 

102.951 

45.6B7 

-50*669 

-50.858 

2H80Q .00 

1 6 6 , Q 7 6 

1 23.323 

85*331 

85.147 

66,909 

-51 *£>14 

-5 1 . 80 1 

25000,00 

l63,63_8 

109.623 

69.208 

68.355 

86.965 

“4b*bSl 

-48.741 

25200,00 

159.984 

95.915 

56.722 

55*248 

J03.546 

“42*259 

-42.45) 

25HQQtOO 

lS5,644 

82.200 

48,146 

46.137 

1 1 6 r 5 1 8 

“33*843 

-34.026 

25800,00 

151,295 

68.47b 

42,684 

40,255 

)26.85l 

-24*180 

-24.324 

2b d 00 ,00 

147,608 

54.743 

39.551 

d6 ,u42 

)3b,bb4 

-13*8u9 

-13.89a 

26000,00 

145,135 

41 .003 

38.259 

35.423 

143.429 

-3*096 

-3. 1 16 

26200.00 

1 4 4 . j 7 2 

27.258 

38,605 

35 , 805 

l 5 i . i 32 

7*692 

7.743 

26M00,Q0 

144.725 

13.510 

40*645 

38,040 

159.283 

18*305 

18.420 







table U-5 

ASTP (SA“2iO> LAUNCH YEHTCLE OPERATIONAL pLlGHT 

nohinal 




Trajectory 



. - .Fi.lGHT^.- 


AiT-iTyoc 

ANGU£_ 

. _ VEHICLE 

attitude 


relative 

VEHICLE 

ATTiTyOE 


TIHE 

plTCH 

yaw 

R01.U 

PITCH 

TaW 

Roll 

PITCH 


ROM. 

— 

I S EC) 

{O&Gl 

1D£S).. 

{OgGl 

IPEG/S) 

iDECi/'Sj 

^D^G/S] 

IPEOJ 

(DEG) 


1 ) 

5 73* . 



«29t 

*OQf? 

*noO 

•DQO 

. 8« 1 B1 

r4 ,690. 

- , 9 ^ fe 

2) 

593,78 

“99*767 

“6*366 

,293 

• 000 

»00Q 

= Cvu 

8,223 

-‘te*9p 

-,9is 

. 

6QO»00 

-99,767 

-6,366 

*293 

= ooe 

• QOO 

• 000 

8*649 

-4. j9c 

«,9ja 

3} 

«03,38 

-99,767 

„6 ,366 

*292 

• QCO 

■>000 

•OOD 

B.8BI 

“ 4 • 6 9 i 

'^9918 

- 

— , 

.. ,.-Ui«.§32 

-1,881 

»#40 

. «QSQ 

*QOO 

‘OOQ 

• QOO 

• noQ 

-,000 


806,00 

-S22o247 

-1,970 

*477 

”*Q69 

-,300 

-»002 

o»06 

9 000 

-,000 



«.l3p.973_ . 

«s 2 • 2 7 

-*Q06 

«»eQ69 

• iiQP. 

-•0D2 

,000 

*000 

• OOP 


1200*00 

-149, 6V3 

-1*948 

-,484 

— * 0 6 9 

• OQl 

-.002 

*000 

,OQC 

• 000 

5} . 

1244*73 

-isAj ,i,3L5. 

-I ,896 

'",633 

• OQO 

• 000 

•000 

aooa. 

«QQO 

,0Q0 

6J 

1283,38 

-155,410 

-1,681 

— * 67 s 

-*069 

• 001 

-«002 

• 000 

• QOO 

.000 


1400,00 

-120*425 

1.707 

-58,984 

•300 

“,00l 

“*5oa 

42-J988 

. 3 •626 

-5?.l503 


1 600,00 

-60*425 

1*399 

-158,984 

• 300 

-.002 

-eboo 

1 1 6 • 7 1 7 

1 *915 

-160*889 


]8nQ.ff^ 

13 .79 2 

, 1*014 

-178*219 

.— •048 

-.002 

• 001 

1 77 * floO 

— • OCO - - 180, (J00_ 


2000«q5 

-27,469 

,576 

-178*129 

-*068 

- • 002 

•001 

177.000 

-•000 

-180.000 


220D<00 »4iaU7 ”l78,04a -.068 -tDQ2 *000 i77*DD0 “tQOo -i80*OQQ 
2400*00 -5*i*798 -*358 *178,078 -.068 "*002 -*000 177*000 *Q00 I80»000 
2800*011 *6a«4S6 -,800 *178.216 -*068 -*002 -*001 ;77,OOD *000 -180,000 


ZSqO.Qo -82*112 -1,192 -178*455 -*088 -*002 -*001 177*000 *000 -180,000 

7 ) 7993*38 -9^.316 -1 .503 -178 *766 !1J'0*8 -,QQl -«0Q2 177?.0Q0 _V00Q , - 180,000 




3000,00 

-97.302 

-.335 


176.085 

-.300 

.□53 

-•452 

175.492 

I«2l0 

176,903 



3 2 00 ji 00 

-157*302 

.117 


IZ^tOU _ 

-•300 

• 002 

•OOP 

129.126 

1*905 

178.i06 



3400*00 

142 •698 

,558 


178.167 

-.300 

• 002 

•001 

82.772 

f 82 q 

-179,935 

8l 


3533*38 

1Q8.8Q7 

.834 


178,289 

•QOO 

• OOP 

•OQO 

58.000 

-•OOq 

1 80, POP 

9) 


3580.38 

lOb.597 

*926 


178.342 

- *060 

• 002 

•QOl 

58. OQO 

-•ooo 

180.000 



36aflj,0JX^.- 

. 1 Os • ^ ?-2 — 

*926 


178.342 . 

•000 

_ .QOO 

•OQQ 

59.340 

• QOl 

179,996 



3800.00 

105*597 

• 926 


178.342 

.000 

• 000 

• QOO 

73«Q05 

• 009 

179,?«0 



4Q0P«aa 

105,597 

• 926 


178,342 

•poo 

• 000 

• OQO 

B6*676 

• 0l3 

179.940 



4200.00 

105,597 

.926 


178,342 

• QOO 

• 000 

• 000 

1 00 *357 

*012 

179,941 



4400 tOQ 

105.597 

,926 


178,342 

•OOP 

• OOP 

• OgO 

1 14*040 

• 007 

179.926 

10) 


4433,38 

105*597 

.926 


178,342 

•ooc 

• OOP 

•000 

116*332 

• 006 

179.924 

») 

OR01T InScRIIOH.*. iNEKTlAL aTTUUOE hold AND LOA NP.V IN 

progress J 






2) 

begin LH2 

NPVl 











3) 

initiate 

A HANEUVER 

TO ALIGN A^D 

MAI N T A IN 

the 

S-IVB/CSM 

ALONG 







THE local 

HOR 1 ZONjAi 

NOSE leaqing, position 

1 OOMN; 







4) 

END LOX N 

py; 











5) 

END LH2 NpV 5 











6) 

initiate 

A maneuver 

JO align and 

maintain 

THE 

S-IVB/CSM 

NOSE 







THREE degrees aSOVE 

the Local horuontal, 

TAIL LEADING. 








POSITION 

1 D 0 6 N ; 











7) 

initiate 

A maneuver 

TO position 

the S-IVB/CSM 

FOR separation; 






. IL 

begin LH2 

NPV ; 












9) begin inertial attitude Hold* 

10) END LH2 NpV: 



TASte il*5 (C0NT*0) 

ASTP <SA*»210> UAUNCH .yEHlCUE operational pLlOm trajectory 


nominal 

o rbita l flight data 



flight 

VEHICLE 

ATTITUDE 

ANGLE 

VEHICLE 

ATTiTyOE 

Kate 

relative 

VEHICLE 

ATTITUDE 


time 

P ITCH 

YAW 

roll 

PITCH 

yaw 

roll 

PITCH 

YAW 

ROLL 

^ - 

, , iSECi 

to £8 3 


(OEGJ _ 

iDE6/S| 

lOES/Sj 

(DL6/S) 

(0E6) 

(DE6] 

JOEtt) 

. - 11 1 


Jnp®597 

.926 

178.392 

• OOG 

»Q00 

*000 

. 116,799 

•ilQ.6 - 

179.923 


q6Q0»00 

105*597 

*926 

178.342 

*000 

• QOO 

• 000 

127.746 

.001 

179,915 

L„ 

Mapotoo 

.1,05*597 

• 926 

173.342 

•000 

*000 

•000 

141*454 

-.005 

179. 9p9 


EQ00«00 

105*597 

#926 

178#342 

«GQO 

*000 

•000 

155,171 

-•009 

179,9q6 

L- . .12] 

... „ 50*113-11111 

-las *597., 

92.6., .. 

17 a • 342^ _ 

- _ *003 

#000 

•QOO 

157.929 

-.009 

179. f06 

K 

5200*00 

105*597 

*926 

178.342 

• 000 

• ooo 

•000 

168.894 

-,008 

179,907 


s*lfi£i*oa 

I0»;*S9Z 

*926. 

178,342 

»0Q0 

.QOO 

*000 

-177,378 

^•002 

179,9q7 


5600>00 

105*597 

#926 

178,342 

«*OQD 

*000 

tOQQ 

-163.640 

«009 

179.905 


- j»aoD«Oo 

iQ5.«5?7. 

,926 

178,342 

• 000 

• OQO 

•QOO 

“149.918 

• q22 

179,900 


6000*00 

105*597 

. 926 

178,342 

•QOO 

,000 

•QOO 

-136. 109 

*035 

179.889 


62aQi00 

. lG5*5i7_ 

. *92,6 

178,342 

• QQO 

♦ 00.0 

•00© . 

-122,465 

♦ 048 

179.874 

[ 13) 

6293*38 

105*597 

*926 

178,342 

.000 

«ao6 

.000 

-1 16.056 

t052 

179,866 


6900*00 

10^*597 

.926 

178,342 

»QQO 

*000 

«qiJB 

-108.746 

• 057 

179.856 

i 

6860*08 

i 05*597 

• 926 

1789342 

•ODD 

• GOO 

•000 

"95. Q32 

*061 

179,836 



. _ 6 771*35 

. . los s 597 ,.. 


178,342 

= 000 

• poo 

• 000 

-83.149 

• 061 

179,819 


6800*00 

105*597 

.926 

178,342 

• 000 

*006 

*Qm 

-81.326 

a Q6p 

179* 8 17 


7000 tOQ 

105*597 

«.926 

17 8 *342 

•000 

•000 

scao 

—67. 626 

« 056 

179,801 


7200*00 

105*597 

.926 

178,342 

• 000 

,000 

• occ 

■»5 3 . 9 34 

•05q 

179,790 


790Q*Gn 

In*;. 597 

.926 

17a#342 

. 0,00 

.000 

.. 

”40*248 

• Q43 

179.783 


7600*00 

105*597 

.926 

170.342 

• coo 

#000 

•0f30 

-26,569 

• D4o 

179*780 


7000*05 

105*591 

,926 

178,342 

•QPQ 

#000 

•OGQ 

— 1 * * 896 

• 04o 

179,780 


3000*00 

IPs #597 

.926 

I7ci.342 

• 000 


•QOO 

.773 

.045 

179.781 

U~- - — 

82.00*00 

105*597 

*926 

178.342 

•ono 

. *000 

• 000 

14.430 

♦ 055 

179.779 


8900,Q0 

105*597 

*926 

178.342 

• 00 s 


•000 

23*102 

♦ 068 

179.774 




_._UlSiS9X. 


.178-. 3 42 

•QOQ 

♦ 

•000 

35.848 

•oJA. . 

179.769 


B6Q0«pO 

79*642 

1.232 

-176*896 

-•3QC 

— 

•001 

15*785 

-* 15q 

-177.987 


8809 iQO - 

. .L9«*42 

s9^ Q . 

-178,654 

-*3Q0 

-*002 


-3(3.530 

-.534 

-179,365 

16) 

a992.38 

**18*938 

• 681 

-178*529 

» • 068 

”*002 

•001 

-59.400 

-.OOq 

-180,000 


9QQQ.C0 

’*•18*988 

. 68 1 

”170.529 

•OQO 

• OQO 

•003 

-55*461 

• OO 3 

-179,995 


9200*00 

•^18*988 

*6G i 

”178.529 

• Qoa 

«0Q0 

•OQO 

°4U7e4 

• QI 7 

-179,960 

i 7 j 


• 1 8 n 9 88 , 

.661 

-178.529 

*000 

•ooo 

•OQO 

-J9.034 

♦ 02q 

- 179,977 


9900*00 

“1S»988 

.691 

-178.529 

• OQO 

• QOO 

•000 

-2f**09? 

•002 

-179.969 


. ,. 9809*05- 

rl 8*988 

» 68 1 . , 

-1 78.S29 

•QQO 

.000 

♦ oqo 

* 14 ,4o5 

• 048 

-179,962 


9800*00 

-18*980 

#6S1. 

7178.529 

♦ 000 

,000 

•000 

— B »' 0 2 

♦ 062 

-179,961 


.„..JLi),X- 5 . H .-,5.££AfiAlljUtt-SJ,A^-gAJi£i^ 

12J CSH oockino; 

I3J BEGIN,LH? NPVL _ 

S‘43 END LH2 NpV| 

15} INiJiATE A maneuver TO POsiTlON The VLHICuE TOK DOCkING MODULE 

extraction? 

}6) beg in inertial attitude HoLP? 

17) DOCKING module EXTRACTION; 


ORIGINAL PAGE IS 
OF POOR QUAUTXi 


table U-5 tCONT»0> 

ASTP (SA~2lQf LAUNCH VEHlCi-E OPERaTIQNAL fEIQHT JRaUECTqKY 

NOMINAL 







QRRJTAL FLIGHT 

HAtA... . 






. 

vehicle 

ATTliyOE 

AWfiLE 

VEHICLE 

attitude 

Hate 

RELATIVE 

vehicle 

attitude 


t IME 

plTCK 

TA0 

roll 

PITCH 

YAW 

roll 

PITCH 

YAW 

ROLL 


(SECI 


lOEG) 

CO ESI 

tOE6/Sl 

(DEG/Sj 

iDfS/S) 

IDEG) 

IDEG) 

(DEG) 

18) 

9 893 a 

_ «ta*_?ae 

.681 

-178.529 

.non 

.000 

__ *i3£IQ. „ 

5*699 

•0,67 

-179.961 


ipoacuDa 


-* 272 

178*467 

•300 

« qO^ 

“ • QOD 

44 .972 

-i .s4? 

1/7.575 

. 

^ ioSfififOa - 

72*997 

,105 

178 .4 47 

•300 

• 0Q2 

•OQO 

118.714 

-1 . 308 

179,102 


loHoatoa 

12q*569 

*970 

1/6.517 

-♦06? 
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VEHICLE operational FLIGHT TRaJECTcHY 
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OPTIMIW LAUNCH AZIMUTH, AZI - DEG 



FIGURE 1 

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
LAUNCH WINDOW REQUIREMENTS 
ORBITAL INCLINATIW - 51.78 DEG. 


L. AZI. LIMIT 
(37.40) 


TARGET NODE - DEG 


A LAUNCH TIME 


LATE 




MAXIMUM YAW STEERING COMMAND 










LOCAL ALTITUOE**METERS 
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FIGURE 2 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

altitude vs. ground range 
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FIGURE 3 

ASTP CSA-2103 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

altitude HISTORIES 


tooooo. 
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FIGURE 5 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

SPACE FIXED PATH ANGLE HISTORIES 
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EARTH FIXED FLIGHT PATH AN3LE**D£6REEC 


I 


FIGURE 6 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

EARTH FIXED PATH ANGLE HISTORIES 





ANGLE OF ATTACK##OEGREES 


FIGURE 7 

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

PITCH ANGLE OF ATTACK HISTORY 


tt* 



j 
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DYNAMIC PRESSURE**N/M2 


FIGURE 8 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

DYNAMIC PRESSURE HISTORY 







FLIGHT TIME«»SECONDS 


FIGURE 9 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

AERODYNAMIC LOAD INDICATOR HISTORY 
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longitudinal ACCELERATI0N*«M/c>EC2 
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FIGURE n 



ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES 
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FIGURE 12 

ASTP CSA-210J LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES 



FIGURE 13 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

PITCH, YAW, AND ROLL BODY RATE HISTORIES 
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INERTIAL PATH ANGLE»*DEGREES 






ALTITUOE#«METERS 


FIGURE 15 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

ALTITUDE VS. INERTIAL VELOCITY 



0 1000> tooo. SOOO. 4000 . 9000. MOO. rooO. 9000. 


INERTIAL VELOCITY**M/SECOND 
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LATITUDE - DEGREES NORTH 


FIGURE 16 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRA.TECTORY 
GROUND PROJECTION WITH TRACKING COVERAGE 
ELEVATION ANGLES ABOVE 2 DEGREES 
(WITHOUT TERRAIN LIMITATIONS) 



LONGITUDE - DEGREES EAST OF GREENVaCH 
















FIGURE 18 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL. ORBITAL PHASE 
SPACE FIXED VELOCITY HISTORY 


r«»Q. 



INERTIAL PITCH ATTITU0E«*DE6REES 


z_._ 
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I 
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FIGURE 19 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL. ORBITAL PHASE 
INERTIAL PITCH ATTITUDE HISTORY 
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FIGURE 20 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL. ORBITAL PHASE 
INERTIAL YAW ATTITUDE HISTORY 





Q 4000. 0000. ttOQO. toooo. tOOOO. 14000. toooo. 


flight time*»seconds 
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INERTIAL ROLL ATTITUOE»*OEGREES 


FIGURE 21 

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL. ORBITAL PHASE 
INERTIAL ROLL ATTITUDE HISTORY 


lOQ. 



•OQQ. ttOOO. t«QOO. tOOOO. t400Q. tiOQQ. 

flight TIME**SEC0NDS 
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LATITUDE 



120. 140 


STATIONS 


LONGITUDE 


1. MERRITT (MIL) - CS, T, C 

2. WALLOPS (WLP) - CS, C 

3. BERMUDA (BDA) - CS, T, C 
A. NEWFOUNDLAND (NFL) - CS, T 


5. ASCENSION (ASC) - C 

6. MADRID (MAD) - CS, T 

7. TANANARIVE (TAN) - C 

8. CANTON ISLAND (CTN) - C 


9. HAWAII (HAW) - CS, T 
10. VANGUARD SHIP (VAN) - CS, T 




NOTES: REFLECTS TOTAL STATION CAPABILITY. 
CS - DENOTES UHF COMMAND SYSTEM. 

T - DENOTES VHF TELEMETRY. 

C - DENOTES C-BAND RA)iAR. 







TABLE lA 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
NOMINAL VEHICLE WEIGHT BREAKDOWN 
(POUNDS) 


SLA, (Fixed Portion) 2,164 

Instrument Unit 4,099 

S-IVB Stage 26,134 

Weight at First Motion + 7.5 Hours 

I»1 Extracted 4,492 

SLA Panels Jettisoned 2,343 

CSM Separated 28,401 

S-IVB Residuals Vented 1,111 

*Orbital Insertion Weight 

LOX Vented 11 

J-2 Thrust Decay and Drain Propellant 121 

S-IVB Guidance Cutoff Weight 

S-IVB Propellant Consumed 229,072 

S-IVB APS Propellant Consumed 6 

LES 9,151 

Ullage Cases 214 

S-IVB ”907. Thrust” Weight 

S-IVB GH2 Start Tank 4 

S-IVB Buildup Propellant Consumed 383 

Ullage Propellant Consumed 176 

S-IVB Weight at Separation 

S-IVB Aft Frame Hardware 31 

S-IB/S-IVB Interstage 6,718 

S-IB Dry Weight 84,410 

S-IB Residuals and Reserves 10,200 

S-IVB Detonation Package 5 

S-IVB Frost Consumed 200 

S-IB Frost Consumed 1,000 

S-IB Seal Purge Consumed (N2) 6 

S-IB Fuel Additive Consumed (Oronite) 27 

S-IB Gearbox Consumption (RP-1) 699 

Inboard Engine Thrust Decay Prpt. Consumed 2,181 

Outboard Engine Thrust Decay Prpt. Consumed 

to Separation 1,529 

S-IB Mainstage Propellant Consumed 881 , 519 

Vehicle Weight at First Motion 


32,397 


68,744 


68,876 


307,319 


307,882 


1,296,407 


* Contains 2612 pounds of excess available S-IVB stage propellant, which 
is composed of 1768 pounds of LOX and 844 pounds of LH^. 3tr FPR estimate 
is 1173 pounds of LOX and 688 pounds of LH2. 
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TABLE 2A 


AJiTI* (SA-210) LAUNCH VEHICLE OPERATIONAL FLICWT TRAJECTORY 

NOMltiAL 

LAUNCH VEHICLE PERFOKl^^NCE CHARACTERISTICS 


S-IB STAGE 

Average- Longitudinal Sea Level Thrust Obs): 



H-1 Engine 

Turbine 

Total 

Engine #1 

208083. 

706. 

208789. 

Engine ^2 

209511. 

741. 

2i0252. 

Engine #3 

210038. 

730. 

210768. 

Engine #4 

208622. 

738. 

209360. 

Engine if 5 

209517. 

715. 

210232. 

Engine #6 

211256. 

711. 

211967. 

Engine #7 

210143. 

720. 

210863. 

Engine #8 

209988. 

705. 

210693. 


Total Average Longitudinal Sea Level Thrust (F) : 1682924. 


Flight Time Interval: 0.0 - 136.068 seconds (lECO) 


W - Wt @ (t‘0) - WT 

- 6406.53 (Ib/sec) 

Isp - FAf 

■ 262.69 (sec). 


(t-136.068) - * Waux 

/ 136 

.068 

*Waux: Frost 

J 

1200. 

lbs 

Seal Purge 

6. 

lbs 

Fuel Additive 

27. 

lbs 

TOTAL 

1233. 

lbs 


S-IVB STAGE 

High Thrust Level Flight Time Interval: 148.17 - 469.00 seconds. 

Low Thrust Level Flight Time Interval: 469.00 - 583.18 seconds. 


AVERAGE VALUES 


High Thrust Low Thrust 
Level Level 


Vacuum Thrust (lbs) 232,594. 196,536. 

Flowrate (Ib/sec) 546.85 458.81 

Specific Impulse (sec) 425.33 428.36 
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TABLE 3A 

ASTp (SA-210) Launch vehicle operational flight trajectory 

. NOMINAL. 

S-IB stage mass ChARACTERlSlICS 



Flight 


— center of gravity 

— 

MOMeNi OF inertia 


TIME 


X-aXIS 

t-axis 

Z-AXiS 

X-AXiS 

V-AXIS 


(SEC) 

(KG) 

(M) 

(M) 

(M) 

(K6-M-S2) 

(K6-»«-S2) 

1) 

-17.20 

594950, 

— 

— • 

— — 


— — 

2) 

• 00 

568040, 

16. "3996 

-.0053 

• OJlOO 

216Q9q. 

7^:03675^ 


5.00 

573697, 

16.3280 

-.0053 

• oqoo 

209630. 

7564557, 


10.00 

559243, 

16.2666 

-.0056 

•0000. 

203270. 

7549829, 


15,00 

544737, 

16.2164 

-.0058 

• 0003 

196991, 

7530439, 


20.00 

530193, 

16,1785 

-.0058 

• 0003 

_ 190730. 

7529633. 


25.00 

515622. 

16.1557 

-.0061 

• 0003 

184465. 

7522673, 


30.00 

501035. 

16.1472 

—.0063 

• QQQ3 

- 176192 f 

751672(1. 


35.00 

466433. 

16.1557 

-.0066 

• 0003 

171922. 

7510918, 


90t00 

471623. 

16.l824_ 

-.0069 

• 0003 

165659. 

7504382, 


45,00 

457190, 

16.2288 

-.0069 

• 0003 

159374. 

7495244, 


50.00 

442546, 

16,2967 

-.0071 

• 0003 

. 153081. 

7482919, 


55.00 

427908, 

16.3893 

-.0074 

• 0003 

146782, 

7465961, 

3) 

57.74 

419900. 

16.4546 

-, 0075 

-±iiajD3 

14333P. 

7953185. 


65.00 

398596, 

16,6609 

-.0081 

• 0003 

134179. 

7410271, 


70.00 

383903, 

16,8456 

-.0084 

• 0003 

. 127897. 

7368138, 

4) 

73.25 

374354, 

16.9865 

-.0086 

• 0003 

123825. 

7334345, 


80.00 

354529, 

17,3333 

-.0091 

• 0005 

115378. 

7245061, 


85.00 

339855, 

17.6453 

-.0094 

• 0005 

109135. 

7158706, 


90.00 

325275. 

18.(1082 

-.0099 

• 0005 

102906. 

__7J)52881, 


95.00 

310703. 

18.4312 

-.0104 

• 0005 

96670. 

6922020, 


loo.oo 

296146, 

18.9241 

-.0109 

• 0005 

90435. 

6761449, 


105.00 

281610, 

19.49T2 

-.0114 

• 0005 

84207. 

6565787, 


HO. 00 

267102, 

20,1624 

-.0119 

• 0005 

77989. 

6328263. 


115.00 

252621. 

20,9353 

-.0127 

• 0005 

71782. 

6040926, 


120.00 

238174, 

21.8348 

-.0135 

• 0005 

65590. 

5693875, 


125.00 

223766, 

22.6852 

-.0142 

• 0005 

59415. 

5274998, 

5) 

129.00 

212276. 

23.8685 

-.0150 

• oqos 

54489. 

4870363, 

6) 

133.07 

200631. 

25.0024 

-.0160 

• 0007 

49494. 

43934X8, 

7) 

136.07 

192074, 

25.9023 

-.0165 

• 0008 

45422. 

4010021, 

8) 

139.47 

186324. 

26.6008 

-.0170 

• 0005 

43398. 

3698520. 

9) 

140.57 

185750, 

26,6754 

-.0172 

• 0005 

43094. 

3664368. 

10) 

140. T7 

16564S, ■ 

26.6850 

-.0173 

• 0Q05 

43039. 

36581587 

U) 

140*85 

185631, 

26.6909 

-.0173 

*0005 

43033. 

3657070, 


1) Guidance reference release i 

2) first MOTIqNI _ 

3) MACH ONE* 

4) maximum dynamic PRESSUREI 

5) Tilt arrest* 

6) LSA» initiate time rase t<kc* 

7) lECO* 

8) OECOI INITIATE TIME BASE ThREEi 

9) Initiate" ull ase wrx * 

10) Separation sign ali 

11) 'S-IB/S-IVB physical separation. 


Z-AXIS 

(KG-M-S?) 


7«64415. 
7549679. 
7538285. 
7529475. 
7522515. 
7516553.- 
7510756. 
7504214. 
7405082 . 
7482748. 
7465799. 
J7453023a . 
7410095. 
7367967. 
7334184. 
7244886. 
7158540. 
7JL 5 2718?_ 
6921853. 
_676128l. 
6565619. 
6328098. 
6040754. 
5693714. 
5274832. 
4870188. 
4393248. 
4009855, 

3698330. 

36C4195. 

3657985. 

3656905. 


Table ‘♦a - 

ASTP (SA-2loJ launch VEHICLE OPERATIONAL FiISHT TRAJECTORY 

nominal 

S-IVB STAGE mass CHARACTERISTICS 


nn.lOHT 

TIME 

(SEC) 


1) I40t85 
3) 145. St 


4) 148.57 

5) 152.77 
160.00 

6) 165.17 
1 70.00 


7) 171.47 
6) 175.00 

180.00 

190.00 

200.00 

210.00 


220.00 

230.00 

240.00 

250.00 

260.00 

270. 0J_ 

” 2 ¥ 0.00 

290.00 

300.00 

310.00 

320.00 

330.00 
"740.00 

350.00 

360.00 

370.00 

360.00 

390.00 

~*Tbo.6o 


410.00 

420.00 

430.00 


MAS? 

center of gravity 
X-aXIS y-axis .Z* 

■AXIS 

X-AXIS 

moment of inertia 
Y-axis 

(KG-M-S2* 

Z-AXIS 

(KG-M-S2) 

(ITg) 

(M) 

(M) 

CM) 

(K6-M-S2) 

1 39653 • 

8,1209 

a . « 9HQ 

-.0180 

*- fti 8n 

.0015 
. onl5 

13982. 

^982. 

1108546, 
11112546. 

1108334. 
1108334. 

f 

I3?397r 

138753. 

8.1236 

8,1303 



-.0183 

".0183 

.0015 
.0015 
.0016 
• 0015. __ 

13918. 

13916. 

13914. 

13796. 

1108280. 

1107877. 

1107225, 

1105570. 

1108068, 

1107665. 

1107013. 

1105350. 

1104319. 

1103211a 

137783. 

1358R8, 

8.1414 

8.1693 

-.0183 

-.0185 

134613, 

8,i875 

a 

-.0188 
••01 ^0 

.0015 

,0nl5 

13796. 

_L379ij_ 

1104531. 
1103429,^ _ 

1330«*9. 

128020. 

8.2119 

7.3298 

t V A rM — 

-.0191 

-.0198 

.0015 

.0010 

13795. 

13681. 

13680. 

13679. 

13678. 

13677. 

1103010. 

765285, 

764543, 

762968, 

761292, 

759645. 

1102802. 
765080* 
784335 , 

126774. 

124288. 

121796, 

7.3422 

7.3692 

7.4013 

7 <•'^^1 

-.0198 
-.0203 
-.0206 
— # 021 1 

• OOlO 
.OQlO 

• 0010 
.0010 

762762. 

761083. 

759436. 

1 1 • 
116825. 
114333. 
111847. 
109363, 
106879, 

7.4741 

7,5163 

7,5622 

7.^1 

-.0216 

-.0218 

-.0223 

-.0228 

• OOlO 

•ooio_ 

• OOlO 

• OQlO 

13675. 

13674. 

13673. 

13672. 

757954, 

756067, 

754032, 

751902. 

757745. 

755856. 

754631. 

751689. 

7,6667 

7.7270 

-.0233 

-.0238 

.0610 

.0010 

13671. 

13669.„ 

74R695, 
747172^ 

749481. 
746956a- . . 

1018T7, 

OOlt f « 

7.7904 
7 . oAn^ 

-.0244 

-.0249 

.0010 

.0010 

13668. 

13667. 

744628, 

741758, 

744413. 
741541 t 

IX* 

96925. 

94440. 

91955. 

OQii 71 

7.9356 

-.0256 

-.0261 

• 0013 
.0013 

13665. 

13664. 

738730, 

735492, 

738512. 

735272. _ 

8.1046 
A. 1993 

-.0269 

-.0276 

• 0013 
.00,13 

13663. 

13662. 

731957, 
728178^ _ 

731737 • 
727957. 

C5^4 f X f 

S6987. 

84503. 

8.3024 

8.4136 

-.0^84 

-.0292 

.0013 

.0013 

13660. 

13659. 

724019, 

719565. 

723797. 
_ 719343. 

82019. 

79536, 

77053. 

8 . 5327 
8.6628 
8.8035 

-.0299 

-.0309 

-,0317 

-.0327 

• 0013 
.0013 

• 0013 
.0015 

13658. 

13656. 

13655. 

13654. 

714859, 

709618, 

703988, 

697815. 

714o3 »• 

709392. 

703761. 

697586. 

' w t 

72oOT^ 

«.QcQ7 . 

9.l230 

9,3043 

-.0340 

-.0350 

• 0015 

• 0015 

136S2. 

13650* 

6^104S# 

683677, 

690817 . 

683446. 

67107, 

64621, 

9,5016" 

^,7184 

-.0363 

-.0375 

• 0015 

• 0015 

13649. 

13647. 

675589, 

666645. 

675355* 

666411. 


T)’ S-i6/S-1vB"^H^iCAl sEf^^tlONJ 

2) J-2 engine start command I _ 

3) 90%'J-2 thrust level J 

4) terminate ullage BURN! 

5) JETTISON Ullage rockets* 

6) DYI^MIC press ur e = 1 PSF I 

■yPPes jettison* 

0) IGM INITIAtION*_ _ 












kl 


inf* 



ASTP (SA-210) launch V^ICLE OPeSaIjSnaL FlISHT iRajECV^Ry 

NOMINAL 

S-IVB STAGE mass CHARACTERISTICS 


flight 

ma“^ 

cENTEft Of gravity 


— - 

Vo(.£nt Of" inVpti. 



, TIME 


X-aXIS _ 

I-AXIS Z-AXIS 

X-AXIS 

7-axis 

Z-AXIS 


(SEC) 

(Kg) 

(M) 

(M) 

(M) 

(KG-M-S2) 

(^6-M-S2) 

(KG-M.S2) 


440.00 

62x35, 

^,9555 

-.0390 

.0015 

13646* 

656813, 

656578. 


45(LtJQ 

-■ g.650. 


-.0406 

.0017 

I3fe4a» 

-64595i, 

645718. 


460.00 

57166, 

10.5020 

-.0423 

.0018 

13642. 

633692, 

633655. 


9) 469.00 

55004, 

10.7762 

-.0440 

.0016 

13641. 

622296, 

622055. 


470.00 

54777, 

10.8058 

-.0441 

.0018 

13641. 

621045. 

620804. 


480.00 

52682, 

11.0957 

-.0459 

.0018 

13639. 

608781, 

608541 . 


490.00 

50604, 

11.4111 

-.0476 

*0018 

13636. 

595324^ 

595^82. 


5fl0,0Q 

46§25, 

11.7561 

-.0497 

_tQ02D 

1T636. 

5flnSQ4. 



510.00 

464^7, 

12.1364 

-.0517 

*0020 

13635. 

564094, 

563648. i 


520,00 

44369, 

12.5573 

. -.0540 

*0020 

13633. 

545832, 

545584. 


530.00 

42291, 

13.0241 

-.0567 

.0023 

13631. 

525403. 

525155. 


_ 540.00 

40213, 

13.5446 

-.0595 

* 0023 

13629* 

502523. 

502273. 


550.00 

38135, 

14,1286 

-.0626 

.0023 

13627. 

476737, 

476465. 


SfefltQO 

36057. 

14.7865 

-.0661 

.On2S 

13 A2A. 

447297. 

447044 . 


570.00 

33979, 

15.5340 

-.0701 

* 0025 

13624. 

413512, 

413257. 


580.00 

31902, 

16,3899 

-.0747 

*0026 

13621* 

374419, 

374162. 


lO) 583.16 

31242, 

16,6917 

-.0763 

*0026 

13621. 

360492^ 

360234. 


ID 583,38 

31225, 

16,6917 

-.0763 

*0028 

13621* 

360492, 



o 12) 583.98 

31188, 

16,6917 

-.0763 

*0028 

13621* 

360492, 

360234. 


13) 593.18 

31162, 

16,6917 

-.0763 

.0028 

11621., 

360492* 

360234. 



9) EMr shift to 4, Bill 

10) Guidance Cutoff signaui 

11) Initiate time base fouri 

X2) begin LOX NPVi 

l3) ORB It insertion. 


_ table 5A . 

ASTP (SA-210) Launch vehicle operational Flight trajectory 

NO^'INAL 

s-iB stage aerodynamic characteristics 


? 

' 

"FCrGHT — 

Mach 

center of 

AXIAL force 

normal force 



time 

NO, 

PRESSURE 

coefficient 

. coefficient 



(SEC) 


(M) 


n 

-17,20 

,00 

20,6240 

.0000 

.0000 


2) 

.00 

_»ei 

20.6240 

.7445 

. ..OQQO 



5.00 

.04 

19,0613 

.7055 

.7756 

— .... , 



10,00 

.09 

19,5750 

.6544 

.3549 . 



15,00 

.15 

19,7623 

.5966 

.2437 



20,00 

.21 

19,6964 

#5320 

.2899 



25,00 

.26 

19,6080 

.4601 

.2299 






19.9566 

.4136 

-mnn 



35,00 

.44 

20.0623 

.3790 

.0933 




40,ii0 

^54 

20,0209. 

- .3545 

.ns3fi 



45,00 

. 65 

19,7249 

.3547 

.0274 


_ . 

50.00 

.77 

19,1470 

.3549 

.0246 



55,00 

.92 

17,5310 

.5514 

.0192 


iL 

5Jxl4 

1.00 


.6941 

.0204 



65,00 

1.25 

22,0070 

.6721 

• 0155 



70,00 

1.47 

21,5066 

• 5558 

• 0167 


4) 

73,25 

1.63 

23.6408 

• 4995 

.0193 


, , 

60,00 

2,00 

28,3244 

.4246 

#0164 . . _ 

0 


85,00 

2,25 

28,6943 

• 4011 

.0264 

. 


90,00 

_ 2.52 

28.3701 

•3775 

.0373 



95,00 

2,60 

28,2659 

.3523 

• 0432 

! .... .. 


lOO.OO 

_ 3,11 

28.1871 

#3282 . 

• 0436 



105,00 

3,44 

28.0600 

.3095 

• 0513 



llO.fiO 

3.77 

27.9250 

•2784 

#0793 



115,00 

4,13 

27,7936 

.1992 

• 1102 



120,00 

4,50 

27.6840 

• 0660 

.1482 



125,00 

4,91 

27,2764 

-.0433 

• 2144 


5) 

129,00 

5.26 

26,8647 

-.1567 

• 2696 


6) 

133,07 

5,72 

29,9026 

-.3462 

• 2035 


7) 

136,07 

6.13 

34,7752 

-.6104 

.1350 


6) 

139,47 

6.42 

35,0721 

-.8022 

.0749 


9) 

140,57 

6t46 

35.1091 

-.8248 

#0661 

i 

lO) 

140,77 

6.46 

35,1109 

-.8276 

• 0658 

\ 

11) 

140,65 

5^)6 

35,1113 

-.8287 

• 0658 


i) GUIDANCE reference re‘-EAsEI 

2JL first MOTJONj 

3) mACH 0NE> 

_4)_ maximum dynamic pressure I 

5) TILT arrest I 

6) LSAi initiate time BASE TWOl 
“7)'lECOl 

s) PECO I init iate time base Three ? 
9) INITIATE ullage BURN! 

10) separation SI6Na^_ 

11) S-lB/S-IVB physical separation. 


table 6A 

ASTF (SA-2l0> launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
_ nof-inal 

s-iB stage propulsion characteristics 



Plight 

TiCflTOT 

long. 

- - - 


H-1 

engine thrus 

■ MaGNIT'JOE 

- ~ “ 


time 


accel 

engine 1 

engine 2 

engine 3 

engine 4 

engine 5 

engine 6 


(SEC)" 

(KM) 

(M/S2) 

(N) 

(N) 

(N) 

(N) 

(Ni 

(N) 

1) 

-17V20 

709 ~ 

.000 

0. 

"" 0, 

0. 

0. 

0. 

C. 

2) 

• oo 

.09 

12*354 

901265. 

907841. 

910545. 

903936, 

90373gj 

?U573.__ 


5«0q 

*13 

12*^3 

“^3144. 

929661* 

932287. 

925728. 

925a69\ 

933541. 


10*00 

.24 

13*370 

929408. 

935905. 

938510, 

931975. 

932076, 

939822. 

■ 

15*00 

*44 

13.783 

935282. 

941781. 

944352* 

937863. 

937961, 

945717, 


20*00 

.75 

14.213 

941364* 

947855, 

950411. 

943944, 

944037, 

951799, 


" 25*00 

1.16 

14.669 

947635. 

954120, 

956664, 

950216* 

950315, 

956110, 


30*Oo 

1.7o 

15.153 

954582, 

961062, 

963598, 

957163, 

957268. 

96S055» 


35*Oo 

2.~36 

ll*67i- 

962129, 

968606. 

971136, 

964712, 

964821, 

972589, 


40*00 

3*17 

16*226 

970487, 

976932, 

979485, 

973043, 

973154, 

960925, 


45*00 

4*14 

16*801 

979557. 

986026, 

988545* 

982141, 

982288, 

990059, 


50*00 

5*26 

17*908 

988683, 

995154. 

997667. 

991269, 


999130. 


55*00" 

6,56 

17.626 

996495, 

1002969, 

1005486. 

999085, 

999295, 

.o07o6o. 


57.74 

7*34 

17.617 

1000069, 

1006472. 

1009067. 

10025591 


1010479, 


55*00 

4*65 

18*613 

1011198, 

101761«; 

1020198, 

1013735, 

1013943, 

1021699, 


7C.00 

11.44 

19.729 

1018608, 

10251S1, 

1027607, 

102127Q, 

1o21420, 

1029x76, 

4) 

73*25 

l2*7o 

20*976 

1022697, 

1029116, 

1031697, 

1025235, 

1025401, 

1033l39, 


60*00 

15.58 

22.125 

1029745, 

1036103. 

1038747, 

1032221, 

1Q32375, 

1040081* 


65*00 

17*93 

23.928 

1033465, 

1039953, 

1042470* 

1036068, 

1036224. 

1043909. 


90.00 

20*48 

24*804 

1036008, 

1042496. 

1045012* 

1 0^861 Q. 

1J138769, 

1046515^ 


95.00 

23.24 

26.233 

1036971, 

1043465, 

1045984. 

1039576. 

1039735, 

1047604. 


lOO.OQ 

26.21 

27.723 

1036901. 

1043529, 

1045925. 

1039637. 

1039794, 

1047402. 

— 

105,00 

29.40 

29.281 

1035739, 

1042371. 

1044774. 

1038477, 

1038632, 

1046230, 


Ho.oo 

32*81 

30.969 

1034227. 

1040744, 

1043282. 

1036847, 

1036869, 

1044714, 


ll5.00 

36.44 

32*830 

1032372. 

1038894. 

1041441. 

1034995, 

1o35i41, 

1042721, 


120*00 

40*30 

34*848 

1029778. 

1036312. 

1038869, 

1032409. 

1q32421j__, 

X040244, 


125.00 

44.37 

37. OW 

1026422, 

1033094, 

1035538, 

1029185. 

lo29o6lC 

10^747, 

5) 

129.0Q 

47*78 

38.973 

1023576, 

103oOQ5. 

1032714. 

1026094. 

1026219, 

1033888. 

6) 

133.07 

51.40 

"41,100 

1019229. 

l0258ofl. 

1020398. 

1021890* 

1021771, 

1029533. 

7) 

136.07 

54.16 

42.759 

1014103. 

1020636. 

1023245. 

101674Q. 

1016730, 

1024372. 

8) 

139.47 

57 . 3b 

15.547 

713304. 

717761. 

719325. 

715049. 

0. 

0. 

9) 

140.57 

58.39 

.973 

39072, 

39338, 

39452, 

3915IJ 


0. 

10) 

140.77 

58.58 

1*031 

32064, 

32304, 

32396, 

32174. 

0. 

0. 

U) 

140.65 

58.65 

.983 

29600. 

29801. 

29688 • 

29681, 

0 , 

0. 


engine f engirt b 

(N) (N) 


0* 

0. 

906776. 

. 906008 *^ 

9? 8625* 

927938* 

934881, 

934205. 

940750* 

940066* 

946629 f 

946159. 

933101* 

952462* 

960049* 

939361* 

967600* 

966931* 

975931* 

975261 . 

985061* 

984392* 

994131* 

993461* 

1002070* 

100133L: 

100S5S6* 

1004814. 

1016718. 

1016032. 

1024195* 

1023507. 

1028175* 

1027470. 

1035149, 

1034393. 

1039000. 

1038241 , 

1891543. 

lD4Q847|i_ 

1042512. 

1041938, 

1042573. 

1041740, 

1041413, 

104o572, 

1039655. 

1039060, 

1037920. 

1037072, 

1035215. 

1034601 • 

1031863* 

1031112, 

1029021* 

1028258, 

1024579* 

1023909. 

1019512* 

10186P6. 

0* 

0, 

_ (L*^ 

0, 

0. 

0, 

0* 

0* 


1) Guidance reference release i 
first motion; _ 

3) '"^ACH ONE» 

4) naximum Dynamic pressure; 

5) Tilt arrEst; 

6) lsa; initiate time base two; 

7) lECO; 

6) OEcq; initiate tim e ba s e thre e; 
9)~InTTIaTE ullage burn; 

10) Separation signal; 

11) s-iB/s-iVB physicai separation. 




TABlE 7A 

AbTp (SA-PIO) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

nominal 



S-IVB STAGE 

prOPULSION C 

haractekistics 


FL I GHT 

altitude 

longitudinal 

thrust magnitude' 

'APS 

timl 


ACC£LLKATIO:m 

engine 

impulse 

(SEC) 

(KM) 

(M/S2) 

(N) 

(N-SEC) 

1) 140.65 * 

58.65 

.2o3 

0,' 

.000 ' 

2) 142.17 

59.87 

.266 

0. 

.00fi_ 

3) 145.57 

62.95 

5.259 

730014. 

.000 

4) 148.57 

65.60 

6.722 

934345 . 

67.366 

5) 152.77 

69.22 

7.428 

1024475. 

201,682 

160.00 

75.22 

7.609 

1034592. 

268.713 

6) 165.17 

79.34 

7.669 

1032592. 

336.541 

170.00 

83.07 

7.756 

1034917. 

336.5*LL 

7) 171.47 

84.18 

7.782 

1035492. 

336.541 

6) 175.UU 

86.80 

8.094 

1036335, 

404.383 

160.00 

90.40 

6.182 

1037282. 

474,210 

190.00 

97.29 

6. ’41 

1036754. 

474,210 

200.00 

103.81 

8.h96 

1035066. 

5‘*2.4l2 

210.00 

109.95 

6.670 

1034398, 

609 . 475 

220.00 

115.74 

8.860 

1037443. 

609.475 

230.00 

121.17 

9.C57 

1035546, 

609,475 

240.00 

126.25 

9.256 

1035230. 

677.467 

250.00 

130.98 

9.463 

1034881 . 

677.467 

260.00 

135.38 

9.709 

1037645. 

677,467 

270.00 

139.45 

9.':>49 

1033526. 

744,597 

260. oO 

143.19 

10.168 

1036118. 

744,597 

290.00 

146.61 

10.422 

1036101. 

744.597 

300.00 

149.72 

10.690 

1036088. 

811.755 

310.00 

152.53 

10.970 

1036058. 

611.755 

320.00 

155.05 

11.267 

1036020. 

811.755 

330.00 

157.28 

11.579 

1035957 . 

879.066 

340. OU 

159.23 

11.909 

1035693. 

679.066 

350.00 

160.92 

12.258 

1035824. 

879.066 

360.00 

162.35 

12.626 

1035750. 

946.233 

370.00 

163.53 

13.021 

1035633. 

946.233 

360.00 

164.48 

13.409 

1035502. 

946.233 

390.00 

165.20 

13sJ65 

1035393. 

1(L13.447 

400.00 

165.72 

14.361 

1035288. 

1013.447 

410.00 

166 .05 

14.932 

1039200, 

1013.447 

420.00 

166.20 

15.449 

1036712. 

1080.226 

43T.U0 

If 

lo. 42 

103bt 41. 

1030. £2f 


1) S-IB/S-IVB P.^YSTCAL SEPARATION? 
^) J-2 engine START COMMAND? 

3) RO-t 0-2 thrust LEVEL? 

4) TERMINATE ULLAGE BURN? 

5) JETTISON ullage ROCKETSj 

6) dynamic pressure = 1 PSE? 

7) LES ocTTISONj 
d) IGv, initiation? 








table 7A 

ASTp (SA-210) LAUNCH VEHICLE OPERATIONAL FLICHT TRAJFCToPY 

NO.vINAL 

b-ivB stagp ppopuLraorj characteki<;tics 


FLIGHT' 

altitude 

long I TUD IN Ac. 

thrust magnitude 

APS 

TIME 


ACCELERATION 

ENGINE 

impulsf 

(SEC) 

(KM) 

( M/S2 ) 

(N) 

(N-SEC) 

440.00' 

166.03 

I6.c82 

1036573. 

1060.226 

450.00 

165.75 

17.361 

1035L95. 

1147.430 

460.00 

165.37 

16.114 

1035502. 

1147,430 

9) 469.00 

164.97 

15.979 

678924. 

1 147,430 

470.00 

164.92 

16.034 

678292. 

1147,430 

480.00 

164.37 

16.605 

674810, 

1214,769 _ 

490.00 

163.74 

17.277 

874311. 

1214,769 

500.00 

_ 163.03 

18.019 

-674399^ 

I2l4#76g 

510.00 

162.29 

18.825 

874388. 

1262.677 

520.00 

161.52 

19.706 

674346, 

1262.677 

530.00 

160.78 

20.673 

674300. 

1282.677 

540.00 

160.08 

21.739 

074175. 

1349.525 

550.00 

159.46 

22.917 

673955. 

1349.525 

560.00 

156.98 

24.230 

,673673. 

1349.525 

570.00 * 

158.66 

25.698 

673214, 

1422.102 

580.00 

158.54 

27.351 

672571. 

1490. bl3 

10) 583.16 

158.57 

27.920 

672292. 

1490. 6 I 3 

11) 583.38 

158.57 

19.555 

610616, 

1490.613 

12) 583.98 

158.58 

.792 

24715. 

1490,613 

13) 593.18 

158.72 

-.uoo 

0 . 

_J490.613 


9) EMP SHIFT TO 4.A:U 

10) GUIDANCE CUTOFF SIGNAL) 

11) INITIATE time base FOUR; 

12) BEGIN LOX NPy) 

13) ORBIT INSERTION, 


FiaURE u 


ASTP (SA-210) *^UNCH VEHICLE OPERATIONAL FLIGHT 'IRAJECTORY 
” VEHICLE PROFILE 




THRUST MA6NITU0E**N 



THRUST MA6NITUDE**N 


FIGURE 3A 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

H-l ENGINE THRUST DECAY 


t.toxto 


t .OQXtO 


• .ooxto 


• .00X10 


T. 00X10 




FLIGHT TIME«»SECONDS 


13 


taoooQ 














THRUST MA6NITU0E**N 










LOCAL ALTITUOE**METERS 


I 


I j 

I 

I 


FIGURE 7 A 

ASTP CSA-2103 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

JULY MEAN WIND PROFILES. INERTIAL PITCH AND YAW PLANE 


•oooo. 



Note: Positive wind magnitudes denote tailwind/left crosswind. 


t 
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APPENDIX B: "LAUNCH VEHICLE TRAJECTORY GUIDANCE PRESETTINCS" 




DfG 


Hqb 




tfOf 
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TABLE 1 B 

ASTP (SA-210) -LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
. S-IB STAGE STEERING PROGRAM 



Roll (Xx) , Pitch (Xy) ar i Yaw (X^) Attitude Programs 


For 

the 

time 

segment Time Base 1 Time 

(T) ^9.8 sec. 


>Cx 

m 

♦44,842 

deg. ; and 


Xy 

m 

X2 = 0. 

deg. 

For 

the 

time 

segment 9,8 < T ^ 46,8 sec,: 



- 

Xz * 0, 

deg. ; and 


Xy 

m 

AO+A1T+A2t2+A3T^ 

deg. ; where 




AO « -,417928 X 10° 

deg. 




A1 - ,191600 X 10° 

deg. /sec. 




A2 - -,166429 x 10“^ 

deg. /sec, 2 




A3 - .115531 X 10-3 

deg. /sec, 3 

For 

the 

time 

segment 46,8 < T ^ 87,8 1 

sec. : 



m 

Xz - 0. 

deg. ; and 


Xy 

m 

BG+-BlTi'B2T2+B3T3 

deg. ; where 




BO - -,834601 X 100 

deg. 




B1 « ,174800 X 10° 

deg. /sec. 




B2 - -,142616 X 10-1 

deg. /sec. 2 




B3 - ,765357 x 10-4 

deg. /sec. 3 

For 

the 

time 

segment 87,8 < T ^ 128,8 

sec. : 


^X 

m 

Xz * 0, 

deg, ; and 



- 

CO+C1T-K;2t2+C3t3 

deg. ; where 




CO ■ ,744985 x 10^ 

deg. 




Cl » -.684825 X 10° 

deg,/:»ec. 




C2 - .153426 X 10-2 

deg, /sec, 2 




C3 - -.406969 x 10-5 

deg, /sec. 3 

For 

the 

time 

segment T > 128.8 sec,; 




83 

Xz “ 0, 

deg. ; and 


Xy 

- 

-63.999 

deg. 
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table cB 


aSTi- (SA-210) launch VEHICLE OBLRAIIOhAL FLIGHT TRAJFCTOHY 
S-in STAGE HiTCn ATTiTuiF. COMMAND HISTORY 


TImE iASE 1 

PITCH AfTITUDE 

TIkE lASE 1 

PITCH ATTITUDE ! 

T1R.L (T) 

CuNiNAKU (A'y) 

T1N.L (T) 

CUNMAUJ iXy) 

(SEC) 

(Dto) 

(SlC) 

(DEv 

j 

• 0 

o 

o 

• 

7 

.8 

-37 

.52 1 


• 00 

79.8 

-3b 

.81 

ll.b 

-.28 

Li .8 

-40 

.07 

lc.8 

-.64 

60.8 

-41 

.30 ‘ 

It. 6 

-1.09 

8‘. 

-.8 

-42 

.48 

17.8 

-1.63 

6/. 8 

-40 

.60 

IS. 8 

-*^.25 

89.8 

-44 

.62 

21.8 

-2.95 

91 .8 

-45 

.64 

20.8 

-3.73 

90.8 

-46 

.65 

2t.8 

-4.57 

9t.8 

-47 

. 65 

27 .8 

-5.4 7 

97 .8 

-4b 

.66 

2S.8 

-6.43 

99.8 

-49 

. 66 

31.0 

-7.44 

ICii .8 

-50 

.66 

3o . 8 

-6.49 

ICO. 8 

-51 

.66 

3t.B 

-9.59 

ICt.B 

-52 

• 65 

37.8 

-10.72 

107 .8 

-53 

.64 

3S.8 

-11.87 

109.8 

-54 

.63 

41.0 

-Ij.Ob 

Hi .8 

-55 

.62 

4J.8 

-14.25 

Ho. 8 

-56 

.61 

4t.8 

-15.45 

lit. 8 

-57 

.60 

47.0 

-16.71 

117.8 

-58 

.58 

4S.H 

-16.05 

119.8 

-59 

.57 

51.8 

-19.41 

121.8 

-60 

.55 

50.8 

-20.79 

12w..8 

-61 

.54 

5t.O 

-22.19 

12t.8 

-62 

.52 ( 

57.8 

-23.60 

12 V. 8 

-63 

.51 

5S.8 

-25.01 

12t .8 

-64 

.00 

61.8 

-26.44 





60.8 

-.27.86 





65 . 6 

-29.28 




1 

67.8 _ 

-30.69 




i 

1 

6S.8 

-3c. U9 





71 .8 

-33.48 





73.8 

-34.85 





75.8 

-3b. 19 

IGM Initiation 

-64.00 








i 
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TABLE 3B 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

GUIDANCE PRESETTINGS 



EDD 

INITIAL 


FUNCriON 

SYMBOL 

VALUE 

UNITS 

Preflight Prepare to 
Launch (PTL) Special 

AOO 

467.766 

deg 

Data 

^1 

-19.43775 

— - 


o 

< 

-1.1165417 

■— 



0.0934375 

deg“l 

Boost Initialization 

^zL 

90.00 

deg 


Gl 

9.791855 

m/sec 

• 


6373402.4 

m 


Xls 

6373377.1 

m 

First Stage 
Guidance 

Bn 

0.0 

— 


Bi2 

15.0 

sec 


B 21 

-0.375 

— 


B 22 

15.0 

sec 


Garl 

20.0 

sec 


GANTRY 

161.4 

m 


DESCRIPTION 

Coefficients of the variable azimuth 
polynomlnal. 


Position I Azimuth. 

Gravitational acceleration vector at the 
launch site. 

Geocentric radius to the center of the 
lU on the launch pad, used to calculate 
Initial conditions. 

Initial component of along Xg axis. 

Coefficients used to calculate the attitude 
freeze interval for an S-IB engine failure 
during the first failure period. 


Coefficients used to calculate the attitude 
freeze interval for an S-IB engine failure 
during the second failure period. 

Constant time decrement of T^j^ in the 
event of an S-IB engine failure prior to 
^far* 

Three sigma altitude gain from liftoff to 
10.0 seconds flight time. 








TABLE 3B (CONT*D) 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 




GUIDANCE 

PRESETTINGS 


FUl^CTION 

EDD 

SY>ffiOL 

INITIAL 

VALUE 

UNITS 

DESCRIPTION 


Tfl 

3.0 

sec 

Time Base 1 time to initiate second 
engine failure period. 


Tf2 

39.8 

.sec 

Time Base 1 tine to initiate third 
engine failure period. 


Tar 

128.8 

sec 

Nominal Time Base 1 time of attitude arrest 


^far 

140.0 

sec 

Tine Base 1 time to end tilt arrest time 
decrement (Ca^i) in the event of an S-IB 
engine failure. 


TMEFRZ 

0.0 

sec 

Time Base 1 time to end attitude freeze 
(Recalculated upon engine failure). 


T 

SO 

9.8 

sec 

EacVup Time Base 1 tim.e to start pitch, 
yaw and roll programs , 


Tt2 

30.0 

sec 

Earliest chi freeze initiation in the 
event of an S-IB engine failure. 

Boost Navigntion 

FNO 

12,8 

m/ sec~ 

Initial (F/M) tor S-IB burn. 


FM2 

23.1 

m/sec^ 

Constant (F/M) between lECO and T3 
initiation. 


FM4 

5.26 

m/sec^ 

Initial (F/M) for S-IVB burn. 


(M/F)o 

0.190 

sec^/m 

M/F at S-IVB 90% thrust used to initialize 
the S-IVB smoothing filter. 


TABLE 3B (CONT*D) 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TItUECTORY 

GUIDANCE PRESETTINGS 



EDL 

INITIAL 



FUr^CTION 

SYMBO. 

VALUE 

UNITS 

DESCRIPTION 


MFKl 

0.32157638 

— 


- 

MFK2 

-0.2687668 

— 

^ (M/F)s filter coefficients for S-IVB 

> stage. 


MFK3 

0.0 

— 



MFK4 

0.0 

— 



MFK5 

1.6504718 

— 



MFK6 

-0.70328021 

1 

(M/F)s filter coefficients for S-IVB 
stage. (Smoothed values) 


MFK7 

0.0 




MFK8 

0.0 

— 

' 

Boost IGM 


-9.350 

m/sec2 

Terminal gravitational acceleration vector 


I'kJR 

128020.14 

kg 

Estimated vehicle mass at IGM initiation. 


M2G 

248.3540 

kg/sec 

Average first IGM stage flowrate. 


%G 

208.1099 

kg/sec 

Average third IGM stage flowrate. 


^CIR 

35.0 

sec 

Duration of artificial mode. 


ROV 

1.0 

— 

Mission dependent constant multiplier for 
terminal range angle equation. 


SMCG 

0.03 

rad/sec Steering misalignment control gain. 


TABLE 3B (CONT*D) 



ASTP (SA-210) 

LAUNCH VEHICLE 

guidance 

OPERATIONAL 

PRESETTINGS 

FLIGHT TRAJECTORY 

FUNCTION 

EDO 

SYMBOL 

INITIAL 

VALUE 

UlTITS 

DESCRIPTION 


SQl 

5833.5262 

m/sec 

First guess at square root of 
(AXy2 + AZy^) for S-IVB bum. 


SQ2 • 

0.99997288 

— 

First guess at square root of 
(1 - (F'sy)^). 


TlO 

294.0 

sec 

Nominal first IGM stage burn time. 


Tli 

294.0 

sec 

First stage IGM time-to-go. 


T3i 

114.18 

sec 

Third stage IGM time-to-go. 



35.0 

sec 

Time Base 3 time to initiate IQl. 


■^HSL 

5.0 

sec 

T3£ value to freeze IGM commands. 

• 

^SMC 

60.53 

sec 

Time Base 3 time to initiate thrust 
misalignment correction. 


Vcxl 

4169.2826 

m/sec 

Average first IGM stage exhaust velocity 


^ex3 

4200.7949 

m/sec 

Average third IGM stage exhaust velocity 


^GRD 

150.0 

m/sec 

Minimum velocity-to-go for high speed 
loop initiation. 


YAWLIM 

45.0 

deg 

Yaw command limit. 
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TABLE 3B (CONT'D) 


ASTP (SA-210) T^IUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 




GUIDANCE 

PRESETTINGS 


FUNCTION 

EDD 

SYMBOL 

INITIAL 

VALUE 

UNITS 

DESCRIPTION 


O • 

%gT 

• • 

'^VgT 

-9.350 

0.0 

m/sec^ 

m/sec^ 

1 Terminal gravitation vector components, 

^ IGM coordinate system. 


• • 

^VgfT 

0.0 

m/sec^ ] 


- 

AVb 

6.7118 

m/sec 

J-2 thrust decay velocity bias. 


^2 

25.0 

sec 

Toi value to initiate IGM AV guidance. 


*^3 

264.30 

sec 

Initial mass to mass flowrate for third 
IGM stage. 



517.03 

sec 

Initial ratio of first IGM stage mass to 
mass flowrate, used in artificial 
calculations. 

Target Load Data 

Az 

45.158 

deg 

Platform azimuth. 


i 

51.780 

deg 

Required inclination of parking orbit. 


Rj’ 

6528178. 

m 

Terminal radius required. 


Vt 

7818.46 

m/sec 

Terminal velocity required. 


^CRRO 

71382.8 

sec 

Nominal value of Tqjq^ (GMT). 


^LWC 

71909.0 

sec 

Liftoff time of launch window closing 
(GMT). 


TABLE 3B (CONT*D) 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

GUIDANCE PRESETTINGS 


FUNCTION 

EDD 

SYMBOL 

INITIAL 

VALUE 

UNITS 


DESCRIPTION 



0.0 

deg 


Terminal flight path angle required. 


^o 

156.887 

deg 


Required terminal descending node 
argument , 



-0.004098 

deg/sec 


Time rate of change of descending node 
argument . 

NOTE: The following 

opening (LWO) 

target load data changes are required for launch 
and launch window closing (LWC) trajectories. 

i window 



LWO 

LWC 


. 

. 

Az 

48.463 

37.400 

deg 



^o 

157.775 

154.802 

deg 


Accelerot.ieter Pro- 
cessing 

BIASl 

0.0 

m/sec 


Velocity bias used in (F/M)^. calcula- 
tions during the BML in which liftoff 
occurs. 


BIAS2 

0.0 

m/sec 


Velocity bias used in (F/M)^ calcula- 


tions during the BML in which S-IB lECO 
occurs. 
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TABLE 3B (CONT*D) 



ASTP (SA-210) 

LAUNCH VEHICLE OPERATIONAL FLIGHT 
GUinANCE PRESETTIKGS 

TRAJECTORY 

FUNCTION 

EDO 

S\?IBOL 

INITIAL 

VALUE 

UNITS 

DESCRIPTION 


BIAS3 

0.0 

m/sec 

Velocity bias used in (F/M)^. calcula- 
tions during the BML in which S-IB OECO 
occurs. 


BIAS4 . 

0.0 

m/sec 

Velocity bias used in (F/M)c calcula- 
tions during the BML in which 90% J-2 
thrust is achieved (i.e., at T3+T3FMC). 


BIAS 5 

1.06 

m/sec 

Velocity bias used in (F/M)^ calcula- 
tions during the BML in which S-IVB £MRC 
occurs . 


BIAS6 

0.0 

m/sec 

Velocity bias used in (F/M)c calcula- 
tions during the BML in which S-IVB cutoff 
occurs. 


SIBEOB 

0.875 

... 

Engine out bias used to modify the backup 
force and mass flow rate presettings durin. 
Time Base 1. 



5764191.7 

n 

Backup force for computing (F/M)c At 
first motion. 


Fl 

7409196.6 

n 

Backup force for computing (F/M)^ between 
first motion and lECO, 


^21 

271422.55 

n 

Backup force for computing (F/M)^ between 
OECO & 90% J-2 thrust. 


F2 

1025021.5 

n 

Backup force for computing (F/M)^ between 
J-2 90% thrust and EMRC. 


^3 

848824.71 

n 

Backup force for computing (F/M)c l>etween 
EiMRC and GCS . 
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TABLE 3B (CONT'D) 


ASTP (SA-210) LAUIn’CH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

glt;dance presettings 


FUNCTION 

EDD 

SYMBOL 


INITIAL 

VALUE 

UNITS 

- • DESCRIPTION 


"'o 


588672.08 

Rg 

Vehicle mass at first motion used for 
computing (F/M)^« in the first portion 
of the EML in which liftoff occurs. 


Mo 


0.0 

kg/sec 

Backup mass flowrate for computing (FAO 
at first motion. 


Ml 


588672.08 

Rg 

Vehicle mass at first motion. 


Ml 


3123.7173 

kg/sec 

Backup mass flowrate for computing (FAO 
between first motion and lECO. 


M2 


1351A9.48 

Rg 

Vehicle mass at 90% S-IVB stage thrust 
less mass to be jettisoned. 


«2 


250.28976 

kg/sec 

Backup mass flowrate for computing 
(F/M)^ between J-2 90% thrust and D1RC. 


M3 


201.78261 

kg/sec 

Backup mass flowrate for computing (F/M) 
between EMKC and GCS. 

• 

PF 


1.0 




PFo 

PFi 


1.0 

1.0 

> 

Performance factor initialization used 
for (F/M)c backup computations. 

Variable Data Tape 

*®XO 


-0.040 



Data 

®vo ' 

- 

0.000 

• tn/sec^ 

Constant acceleration bias terms for 
X, Y, and Z axes. 


**B2o 


-0.132 




* Used only during S-IB stage flight. 
** Used only during S-IVB stage flight. 
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TABLE 3B (CONT’D) 


FUNCTION 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT 
GUIDANCE PRESETTINGS 


EDD 

INITIAL 



SYMBOL 

VALUE 


UNITS 





Cal 

0.9999958A 



Ca2 

0.99999A26 



Ca3 

0.99999220 



^aA 

0.99999008 




0.0 



"by 

0.0 


► “ “ ~ 

Pbz 

0.0 



SaC/Jl 

-0.00288053 



5«C/J2 

-0.003383AA 


► 

SaC/33 

-0.0039A660 



SaCfiU 

-0.00AA5155 

J 


SaS,3l 

0.00013555 

> 


SaS(32 

0.00015395 



SaSft3 

0.00015115 


► 

SnSftU 

0.00017381 


* 


TRAJECTORY i 


DESCRIPTION 


X- components of thrust misalignment 
vectors used in (F/M)^ calculations. 


Performance factor, biases along Xg, Yg 
and Zq axes for backup acceleration * 
calculations . 


Y-coraponents of thrust misalignment 
vector used in (F/M)^ calculations. 


Z-components of thrust misalignm.ent 
vector used in (F/M)^ calcula tions* 


TABLE 3B (CONT*D) 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
GUIIINNCE PRESETTINGS 


FUNCTION 

EDO 

SYMBOL 

INITIAL 

VALUE 


UNITS 

DESCRIPTION 


"^TMAl 

35.532 





'^TMA2 

*’'’tMA3 

140.532 

250.532 

► 

sec 

Time Base 3 times to beRin using 
thrust misalignment angles (vectors) in 
backup accelerometer calculations. 


APPENDIX C: "NOMINAL TRAJECTORY LISTINGL > ENGLISH UNITS" 


PRECEDING PAGE BLANK NOT FILMED 
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(»I8INA$ PAGE 
OP POOR QUAUra 


table 1C 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAuLCtLRY 

NOMINAL 

s-iB stage flight data 


— PlWht 
time 

(SEC) 

-^7.20 


1311641. 

1296467. 


5.00 

1264785. 

1P*00 

1232920. 

l5.00 

1200940. 

„ 20*00 

1168875, 

28*00 

1136752, 

30*00 

1104592, 

35*00 

1072401. 

40*00 

1040191. 

45.00 

1007930. 

50*00 

975651. 

55*00 

943376. 


65*00 

70.00 

4) 73*25 
fi 0*00 

65.00 

9.^0Q 

95*00 

ioo*oo 

1q 5*00 
llO*00 _ 
115.00 
120.0_Q 
125*00 

5) 12^*00 

6) 133*07 

7) 136*07 
6 ) 13^*47 
9 ) 140*57 

LO) 140*77 


9^5721. 

878758. 

846361. 

825310. 

781602. 

749252. 

71 ?lQ 9j 

684983. 

652890. 

620845. 

588859, 

556934. 

5^5084^_ 

493317. 

_46T987, 

442315. 

423450. 

410775. 

409509. 

409279. 

409246. 


“Thrust 

(TOTAL) 

(LB) 

o7 

1630 471. 

1669891. 

1681229. 

1691932. 

1703059, 

1714637. 

Jj_27511,_ 

1741646. 

1757194. 

1774101. 

1791017. 

1805710. 

1812324, 

1833161, 

1847076, 

1854542, 

1867572. 

1874693. 

1879478j 

1881398. 

1881416. 

1879376. 

1876524, 

1873204. 

166855 2. 

1862519, 

1857286. 

1849482, 

1840231, 

645416, 

35372. 

57844, 

35901, 


756. 

2919. 

6599, 

11577. 

16756, 

_ 22895^ 
29832. 
37666. . 
46568. 
60211, 
111016. 
150121« 
165822. 
144730, 
131580. 
104265. 
84779. 
65704, 
49060. 
35746. 
25626. 
16980, 
8835. 

-740. 

_-2325, 

-4174, 

- 6061 . 

-5808. 

-5267. 

-5162, 

-5121, 


longitudinal 

acceleration 

(FT/SEC2) 

.000 



42.529 

43.665 

45.219 

46.630 

48.125 

«i9.71‘l 

51.414 

53.236 

55.122 

57,113 

57.828 

. ^.7f8 

61.065 
6*^ *726 
67.177 
72.588 
76.863 

81.378 

66.066 
90*954 
96.068 

101*605 

107*710 

119,130 

121*534 

127.864 

134.642 

140.285 

51.008 

3.193 

3.361 

3.226 


dynamic 

pressure 

(LB/FT2) 


A.H.I, 

(LB-fT/FT?-RAO) 

0 . 

-(Li 

102 . 

1941, 

11203, 

40345, 

110747, 

517283, 

960295, 

K59411. 

2704206. 

4188236, 

Sgjfta69> 

8664173. 

11712054, 

13989148, 

19276773, 

23333436, 

27190121,__ 

30738118, 

33902157, 

36644503, 

_ 38934729, 

40808566, 

423Q9^T6, 

43484432. 
44238961, 
44863811. 
45246403. 
45592882, 
45683041 , 
4569820$. 
45704096, 


PITCH a»‘3LE 
OF attack 
(OEa) 


,CO 

.000 

- 

iMP _ . . _ 

.04 

6,iAe 

.07 

3.305 

.15 

.270 

.21 

-2.729 

.28 

- 1.528 


•1m2M 

.44 

-.874 < 

.54 

-.501 

.65 

-.155 

.77 

• 055 

.9,. 

.056 ^ 

-1*J10 

.DoS. 


.013 

.008 

.039 

-.170 

-.176 

-,02L7 

.029 

-.089 

-.237 

-.71? 

-1.159 

-1^64? 

-2.3o* 

-2.83T 

-2.028 

-1.16Y 

-.292 

.02$ 

.039 


1) Guidance reference release! 

2) PiRST mOtIONj 

01 Qi4Ci 

4) maximum dynamic pressure* 

5) TILT arrest* 

6) L$A* initiate TI'^E base T40* 

7) IECOi 

8) oecoi initia te t ime Bas e three* 

9) Initiate ulLaW burn* 

10) SeFARATI^ON SIGNALJ 

11) S-IB/S-lVB physTcal separation. 
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‘OSITION and 

VELOCITY VECTO0 

COMPONENTS 

--- 

Y 

z 

OX 

_ DY 

DZ 

(FT) 

(FT) 

(FT/S) 

(FT/S) 

(FT/5) 

41790. 

-41560, 

.00 

945.22 

950.44 

50050* 

-25215. 

-1,48 

944.65 

9_51.Q1 

62773. 

-20459, 

45,97 

94M.23 

951.19 

67492. 

-15703, 

100,91 

943.66 

«51.21 _ 

72209. 

-10947. 

162,56 

943,21 

951.04 

76926. 

-6170, 

231,06 

943,42 

956,98 

01642* 

-1364, 

306.51 

942,92 

97'^. 07 

86354. 

_353flt 

0579, 

389.04 

942.00 _ 

992.40 

91063. 

478,59 

941,43 

1025,06 

95769. 

13818,. 

575,11 

941,11 

1072.12 


table IC (CONT*D) 

VEHICLE operational FLIGHT TRAJECTORY 
NOMINAL 

•IB stage flight data 


'20909952 

20909939 

20910046 

20910410 

20911066 

2091204T_ 

20913366 

20915124 

20917290 

20919922 

20923052 

20926714 

20930930 

20933474 

20940904 

20946821 

20950921 

20960252 

20967008 

2CI976163 _ 

20985098 

20994709 

21005006 

21015994 

‘21027669 

2 1040022 

21053040 

2l0639i9 

210T5396 

21084145 

21094228 

21097474 

21098061 

21098292 


100474 

105170 

109801 

112457 

119280 

123976 

127026 

133362 

138044 

■1A2714 

147368 

152007 

156633 

161243 

165836 

1 70413 

174973 

178607 

182269 

104996 

108057 

189046 

189226 

189297 


19324. 

25170* 

31441. 

35088. 

45607. 

53T05. 

59410. 
72564. 
83600. 
_959£lb - 

109646. 

124933. 

141930. 

160821. 

18i761. 

2049 47. 

236383* 

253003. 

277678. 

297151. 

320272. 

327879* 

329263. 

329810. 


787,26 

090,77 

957, 61 

1111.58 

1224.12 

1300.33 
1464,63 

1590.34 

1854.01 
1990.33 
2128.43 
2266.27 
2402.68 
,2537.59 
26^.54 

2770.00 
2873.73 

2958.02 
2963,84 
2935,29 
2929.26 

2926.00 


940.74 

940.35 

9 40,02 

939,42 

939.01 
930.77 

937.63 

935.38 
.932x40 

929,31 

926,41 

923.64 

920.39 
917,04 

913.02 
910.00 
906.79 
903.61 
901.17 
099,33 

896.90 
898,92 

090.90 


1132.60 

12o8*65 

1302.53 
1361.09 
1543,91 
1599,31 
1014,30 
2091.24 

2330.66 
159 6t09 
2895.93 
3223.59 

3582.67 
3975,72 
44o5.58 

4074. 54 

5385,07 

5027.49 
63o6.42 
6676,20 

6906.50 
6910,75 
69i9-.2^ 
69i9.45 


ORIGmAl, 

OF POOR QUALTIY 
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TABLE IC (C0NT*D) 

ASTP (SA-21P) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NOMINAL 

s-iB stage flight data 


flight 

time 

(SEC) 


EaRTh fixed — 

Position velocity path angle 
(FT) (FT/S) (DE6) 


V--- e^rth fiXed position and Velocity vector components — — 
X Y z DX OY OZ 
(FT) *(FTJ (FT) (FT/S) (FT/S) (PT/S) 


1) 

-17.2b 

295. 

.00 

N/A 

295. 

0. 

-0. 

.00 

-.00 

2) 

• 0(L 

295,^ 

.00 

N/A 

295.- - 

-0^ 

- _- it, 

.OIL 

_ S.I11) - . 


5*00 

411 , 

47,87 

.482 

411. 

-1. 

0, 

47,87 

-,30 


io*co 

. 736, 

103,24. 

1 563 

706* 

-3. 

-1. 

103,24 

-.81 


15*00 

1454, 

165.33 

.555 

1454. 

-9. 

-2, 

165,32 

— 1 . 23 


20*00 

. 2450. 

234,31 

1.343. 

2450. 

-15. 

7. 

234,26 

-1.04 


25*00 

3809, 

310.66 

3.365 

3808. 

-20. 

59, 

310.16 

-1.61 


3n .00 

-556 7^ 

395.15 

5 .8417 

556'S, 

-31. 

lS7. 

__393.1fl 

_-2*65 

■ ■ ' 

35*00 

7766, 

488,63 

8,627 

7751. 

-';6. 

471, 

483,25 

-3.37 


40*C0 

10450. 

592,21 . . 

11*599 

10408. 

-65. 

990, 

580,36 

—3 , 88 


45*00 

13669. 

706,76 

14.670 

13566. 

-85. 

1673, 

684,07 

-4,30 


50*00 

17476. 

833,21 

17.776 

17259. 

-107. 

2792. _ 

793.92 

-4.7l — 


55*00 

21924, 

970.03 

20.991 

21511. 

-133. 

9231. 

906.28 

-5.34 

3) 

57.74 

24644, 

in46.88 

22.794 

24076. 

-19a.- 

525.7. 

- 

— SjuTH. 


65*00 

32G56. 

1264,75 

27.659 

31649. 

-193. 

8021, 

1121,21 

-6,62 


70*00 

39447, 

. 1439,52 

30*993 

37538. 

-227. 

I2l22. 

1235,06 

-7,14 

4) 

73.25 

44196. 

1565,49 

33*121 

41676. 

-251. 

19707, 

1312.25 

-7,41 


60*00 

55384. 

1860.50 

37*411 

51094. 

-303. 

21370, 

1476,91 

-8.50 


65*00 

64962. 

2109,43 

40.428 

58807. 

-351. 

2759R, 

1606,67 

-10,58 


9o*00 

75783. 

2385,79 

43.231 

67170. 

-410. 

350l88. . 

1738.80 

-X3xa7 . 

— 

95*00 

— 87958; — 

2690731 

45.601 

76205* 

-483. 

43983, 

1875,41 

-15, 9i 


100*00 

10l720f 

3023,91 

48.185 

85930* 

-569. 

59431, 

2014,79 

—18.19 


105*00 

117128. 

3387,20 

50.393 

96358* 

-665. 

66586 , 

2 1 #39 

—20 .13 


110*00 

134366. 

3781,64 

52*471 

107495* 

-771, 

80612, 

2298,10 

-22.31 

.... » 

115*00 

153592, 

'4209,70 

59.442 

119340* 

-887, 

96684, 

2439,10 

-24.30 


120*00 

174980. 

4673,73 

56.314 

131886* 

:^oi3. 

114992, 

2570,73 

-25.83 



125*00 

198714, 

5176,36 

58.107 

145124* 

-1146, 

135739, 

2715,21 

-27.57 

5) 

129*00 

219522, 

5606,36 

59.489 

156199* 

-1259, 

154240, 

282 1 , 55 

-28.80 

6)' 

133*07 

242464. 

6077,30 

60.8o7 

167697* 

-1378, 

174922. 

2930,70 

-29.67 

7) 

136*07 

260614, 

6443,86 

61.645 

176823. 

-1460, 

1«>1445, 

3020,08 

-30.30 

8) 

139*47 

282187. 

6651.12 

62*450 

187120* 

-l57i. 

211218. 

3028,79 

-30 . 36 

9) 

140*37 

289277, 

6649,33 

62*694 

190436* 

-l604. 



3001^00 

-30.25 

10) 

1^*77 

',^90^65, 

6647,10 

62 *73? 

191038* 

-1^11* 

21®929, 

2^,11 

-30.23 

. .11^ 

14Q.85 

291073, 

6646,22 

62*755 

191274* 

-1613. 

219398, 

2992,77 

-30.22 


1) Guidance reference rEleasC* 

?) FlpST VOTION? 

^) ^ACH ONE* 

4) maximum Dynamic pressure* 

~5) TIlT arrest* 

6 ) lsa* initiate time base two* 

7) lEcO* 

8 ) OEcO* initiate TIM E BAgE Th REE* 

9) Initiate ullage born* 

10 ) separation signal* __ 

11) S-iB/S-IVB physical S^P^AtIOn. 


-.00 

-.00 . _ 

-.04 I 

-.28 
.04 
4.B2 
17.48 

8R .83 — 

72.22 


177.5S 

252.82 

3*»5.«0 

5*5. 19 
734.45 
853,66 
1128. 82 

1386.82 

1633^51 

1928.42 

2254.84 

2612.07 

3003.16 

3431.01 

30^7j»85 

'4407,00 

4846.83 
5323.88 
8642.24 
5921.39 
5933.52 
5434, do 

5934,14 








ASTP (SA-210) 


FLT«Rt 

time 

(SEC) 


?95," 

295. 

WUT 

__ 7®6. 
1%54. 
2450. 
3808. 
_ §564^ 
7752, 
10408. 
13567. 
17260. 
21512. 
24077. 
31652. 
37542. 
41682. 
51106. 
58826. 
67200. 
76^527 
_86001. 
96464. 
107651. 
119563. 
±32202_. 
145563. 
156765. 
168625. 
177694, 
188180. 
191564 


.000 
.000 
TOOO 
.001 
.002 
.004 
.012 
_ jl 03A 
.061 
.159 
.280 
.457 
.703 
.873 
1.460 
2.004 
2.430 
3.526 
4.549 
5.779 
7.238 
8.950 
10.941 
13.235 
15.662 
18t8 5l 
22.234 
25.248 
28.614 
31.302 
34.515 
35.575 


5.767 


35.643 


I ) euniANCE rCEErCNceT KElE A^ I 

?) ryPST mOtipNj 

3) maCh ONE; 

4) maximum HYNAmiC pressure L 

5) TILT aR^^EVT* 

6) LS** initiate time BAsE two; 

7) IECOi 

8) oecoi initiate time Base three; 

9) initiate ullage burn; 

10) separation Signal; 

11) S-IB/S-Tvb' physical separation. 




table IC (C0NT»D) 

astp (sa-210) launch vehicle operational Flight trajectory 

NO*' INAL 

S-IB stage flight Data 




Flight 

VEHICLE 

/nriTUDE' 

aN^e 

VehIc(-F a'*'^^’*^^DE 

Ra^e 

vehicle 

ATtlTUoE* E^ROP 


time 

PITCH 

YAW 

roll 

PITCH 

Yaw 

ROLL 

PITCH 

YAW 

ROLL 


(Sec) 

(DEG) 

(DEG) 

(DEG) 

(DE6/S) 

(OEG/S) 

(DEG/S) 

(DEG) 

(DEG) 

(nEG) 

1) 

“-17.20 

.000 

.000 

-44.842 

-.003 

.003 

.002 

.000 

.000 

.000 

2) 

»Q0_ 

--jQ45 

f .044 

-44,808 


•D03 

.002 

-•045 

• 0.44 

.034 


5,00 

-.017 

-.016 

-44,843 


.ml 

.003 

-.001 

-.023 

-.001 

_ - . 

10,00 

-.Oil 

-.020 

-44.843 

.002 

• 000 

.000 

.007 

-.022 

-.001 1 


15,00 

-.662 

-.005 

-40.739 

-.202 

• 006 

1.001 

• 148 

• 121 

-.897 


20,00 

-2.000 

.023 

-35.771 

-.329 

-.002 

1.003 

.191 

• 166 

-.929 


25,00 

-3.847 

-.039 

-30.773 

-.406 

-.000 

1.000 

.271 

• 116 

-.931 


__ ?y.oo 


*•024 


-•481 

.1102 

-1J)Q(1. 

.828 

-.132— 

-,.929 


J9,00 

-8.614 

-.010 

-20.770 

-.532 

• 001 

1.000 

.399 

• 140 

-.928 


40,00 

-11.374 

-.009 

-15.771 

-.570 

-.002 

1.000 

• 481 

.127 

-.929 


45,00 

-14.300 

-.021 

-10.773 

-.598 

-.004 

.999 

.543 

.082 

-.931 


50,00 

-17.433 

-.043 

-.5.777 

— . 685 

-.007 

1.000 

• 614 

.019 _ 

-.935 


55.00 

-20.888 

-.075 

-.804 

-.699 

-.006 

.922 

• 601 

-.066 

-.005 

3) 

— 

-22.814 

-*083 

.051 

-•705 

.00? 

— . 0^8 

.603 

— , 083 



^00 

-27.958 

-.080 

-.001 

-.711 

• 000 

.000 

• 610 

-.080 

-.001 


70,00 

-31.483 

-.099 

-.000 

-.697 

-.004 

-.000 

.606 

-.099 

-,001 

4) 

73,25 

-33.737 

-.094 

-.000 

-.688 

.002 

-.000 

.597 

-.094 

-.001 


80,00 

-30.262 

-.111 

.004 

-.634 

.015 

.001 

.549 

-.111 

,003 


85,00 

-41,287 

-.013 

.004 

-.592 

.006 

-.001 

.608 

-.013 

,004 

QC. 

90,00 

-44.110 

.04? 

-.000 

-.510 

• 005 

-.002 

.5i2 

.047 

.080 


^.00 

-46.690 

.055 

-.002 

-.513 

-.004 

.000 

• 461 

• 055 

-,002 


ioo,oo 

-49.220 

.020 

-.001 

-.503 

-.008 

.001 . 

• 440 

.020 

-,001 


105,00 

-51.574 

-.031 

.001 

-.510 

-.019 

.001 

• 580 

-.031 

,001 


iio.oo 

-54.104 

-.086 

.005 

-.504 

-.007 

.001 

.530 

-.086 

,005 


115,00 

-56.599 

-.104 

.007 

-.494 

.001 

.000 

.506 

-.104 

,006 ‘ 


l20,00 

-59.055 

-.094 

.007 

-.490 

• 002 

-,000 

.515 

-,094 

^007 


i^57oo 

-61.606 

-.180 

.007 

-.473 

• Oil 

-.000 

• 422 

-.180 

,007 

5) 

129,00 

-63.529 

-.158 

.007 

-.484 

• 003 

-.000 

.470 

-.158 

,006 

6) 

133.07 

-64.056 

-.153 

.004 

.030 

— • 005 

-.002 

-.058 

-.153 

.004 

7) 

l36,o7 

-64.048 

-.168 

.002 

.002 

-.002 

-.001 

-.049 

-.168 

,003 

6) 

139.47 

-64.014 

-.085 

.001 

.010 

• 005 

-.001 

-.015 

-.085 

,001 

9> 

140,57 

-64,006 

-.092 

• 001 

.005 

-.020 

.000 

-.007 

-.092 


10) 

140,77 

-64,005 

-.0^ 

• ool 

.005 

-.024 

-.000 

-.006 

-.097 

,coi 

11) 

140,85 

-64.005_ 

-.099 

• ool 

• 005 

-.026 

-.000 

-.006 

-.099 

,001 

L. 

1) 

guidance 

reference RE'-EAcEI 








2) 

first motioni 









j> 


$ 









4) 

maximum 

dynamic PRESSURE! 









5) 

tilt ARRF.ST» 







* 


6) 

lsai initiate time Base twoi 








7) 

lECOl 










8) 

oEco» Initiate time base 

THREE! 








9) INITIATl 

ullage BURN! 









10) 

separation SIGNAL! 










S-*B/S-^VB physical sEPARAtr^N. 


















_ 










• • 
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Table 2C 

ASTP (SA-210) launch vehicle operational Flight trajectory 

no^*inal 









S-IVB stage 

flight data 





flight 

time 

“MA^“ 

THRUST 

(TOTAL) 

DRAG 

longitudinal 

acceleration 

dynamic 

pressure 

INERTIAL 
range angle 

(OEG) 

PITCH ATT. 

command 

(DEg) 

-63*999 

r63.99R- 

PITCH ANGLE 
OF attack 
(OEG) 

*039 

_ _ x384 


(SEC) 

(LB) 

(I.B) 

(LB) 

(FT/S2) 

(LB/FT2) 

" 1) 
2) 

140,F5 

l42.l7 

307882* 

307811. 

91O4, 

9068,^ 

838. 

727. 

.864 

.872 

17, 

1 . 066 

1*L10 

ir 

4) 

1^57 

146,57 

307319. 

305897. 

1155330. 

210049, 

532. 

390. 

17.253 

22.053 

10. 

7, 

1 ,i72 
1*227 

-63.099 

-63.999 

1.539 

2*280 

5) 

lS2.77 

160.00 
165,17 

170 . 00 

303758. 

299604. 

230311. 

232585. 

247. 

I2O. 

24,370 

24,965 

4. 

2. 

1*305 

1.443 

-63.999 

-63.999 

2*890 

4.463 

6) 

296772. 

294130. 

232136, 

232658. 

71. 

43. 

25.160 

25.446 

1. 

La — 

1.543 

1x6.38 

-63.999 

_r_6ii999_ 

5 . 552 

6.569 

TT 

8) 

171747 

175,00 

293323. 

282236. 

232788, 

232977, 

36. 
_ 24. 

25,531 

26,556 

0. 

0. 

1 . 667 
1.737 
1.039 
2*046 

-63.999 

-63.999 

-58.999 

-56.105 

6 . 876 
7.616 
1 1 .845 
18.471 


180.00 

190.00 

200.00 
910.00 

279490. 

274007. 

268514. 

263035. 

233190. 

233072, 

19. 

10. 

26.843 

27,367 

0. 

0, 


232692. 

232542. 

3. 

1. 

27,881 

28.444 

0. 

0, 

2.259 
2*H7S 

-57.288 
-5«*231 _ 

18.020 

19.411 


vv 

220.00 

230,00 

257554. 

25206Q. 

233226. 

232800. 

1. 

0. 

29,135 

29,715 

0. 

0. 

2.703 

2.934 _ 
3.172 
3. 416 

3.667 

3.925 

-59.364 

-60.729 

-61.738 

-62.817 

-63.938 

-65.266 

19.828 

19.873 

20*216 

20.404 

20.643 

20i556 . - 


290.00 

260.00 
260,00 
0 70 - no 

246580. 

241103. 

235627. 

230135. 

232729, 

232650. 

233272. 

233470. 

0. 

0. 

0. 

0. 

30,367 

31,046 

31,852 

32.640 

0. 

0. 

0. 

Oa -■ 


fc ' X * » 

280,00 

£90,00 

224644. 

219163. 

232929, 

232925. 

0. 

0. 

33,360 

34,194 

0. 

0. 

4.l9l 

4.464 

-66.443 

-67.420 

20*504 

20*639 

20*601 

20*486 


Sooioo 

3lO,oO 

213684. 

208205. 

232922. 

232915, 

0. 

0. 

35,071 

35,992 

0. 

0, 

4.745 

5.034 _ 

-68.534 

-69.680 


320.00 

330 .00 

202727. 

197249. 

232907, 

232892i_ 

0. 

0. 

36,964 

37,988 

0. 



5.332 

5.638 _ 

—70 . 821 
-71.956 

20*330 

_20*126 


340.00 

350.00 

191772. 

186296. 

232878, 

232862, 

0. 

0. 

“59,070 

40.216 

0. 

0, 

5.953 

6.278 

-73.093 

-74.232 

19*869 

19.517 


360,60 

370.00 

360.00 

■^90 • ftn 

180021.“ 

175347. 

169073. 

164399. 

232846. 

232819, 

232790. 

232766, 

0. 

0. 

0. 

0. 

41,431 

42.719 

44,090 

45.553 

0. 

0. 

0. 

0. 

6 . 6 12 
6.957 
7.312 

7.677 

—75 . 36 1 
-76.496 
-77,634 
-78.776 

19*21^ 

18.074 

18*500 

18.073 


400ToO 

4l0,0C 

“158926. 

153435. 

^2742, 

233621, 

0. 

0. 

47.117 

48.988 

0. 

0. 

8.055 

8.444 

-70, 

-81.169 

17 * 596 
16.997 


420,60 

430,00 

147945. 

142465. 

233062. 

233046, 

0. 

0. 

50.684 

52.630 

0. 

Of 

8.045 
9.260 

-82.342 

-83.428 

16 • 

15.986 


ii S“ib/i>”ivb Physical s^papation} 

2) J-2 engine start COMMAND} 

3) 90* J-2 ThRUST LEVEL! 

4) terminate ullage burn» 

5) jettison ullage ROCKETS! 

6) dynamic pressure = 1 ^SF} 

T) lES jeTtisOnT 

b) i^ inixiaTioni 
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lABLL 2C (CONT»n) 

ASTP (SA-210) launch VFHICLE OPERATIONAL FlIGHT TRAJECTORY 

^40^I^'AL 

s-ivp stage flight data 


cClGiTT Wi:ss ' Thrust 

TIME (TOTAL) 

(SEC) (LB) (LB) 


draG 

(LB) 


longitudinal 

ACCELFRATIO^ 

(FT/S2) 


DTNaMIc INfRTIaL FTTcH aTT. 
PRES’^URE RANGE ANGLE COPRaND 
(LB/FT2) (BEG) (OEc) 


4U(J.OO 136985* 233O3I. G. 

ASO.jj^O 131507. 2^281ij 0.__ 

460,00 126029. 232790. 0. 


121263. 

120763. 

116144. 

111562. 

10 6980 . 

102399. 

97817. 

93235. 

88654. 

84073. 


74911. 

70333. 

68876. 

68840. 

68759. 

68744. 


54*732 

56,958 

0, 

0, 

9.607 

10.129 

-84*5^9 
-85.730 , 

59.428 

0. 

IO.5F6 


52.425 

0, 

11.010 

-87,936 

52.604 

0. 

11.058 

-88.00? 

54,479 

0. 

11.594 

-89,123 

56.685 

0. 

12.094 

-90.268 

50,118 

0.- 

12.568 

.. r91.408 

61,763 

0. 

13.q90 

-92.751 

64.652 

0. 

13.638 

-93.954 

67,826 

0. 

14.202 

-9*^. 051 

71,321 

0. 

14.784 

-96.179 

75.188 

0. 

15.385 

-97.236 

79,.496 

0.,^ 

_16.Q06 

-9P.4fl2 - 

84,312 

0. 

16.640 

-99.961 

89.734 

- 0. 

17.312 

-99.748 

91.602 

0. 

17.528 

-99.748 

64.157 

0, 

17.542 

-99,748 

2.600 

0. 

17.583 

-99.748 

-.000 

0 . 

JA»212. — 

-99.767 


'9) e**R shift To 4.8:1* 

10) guidance cutoff signal* 

11) initiate time base four* 

12) begin LOX NPv » 

13) oRBiT Insertion, 


pit^m angCe 
OF attack 
(OEG) 

15*443 
14.954 
iii .2'^n 
13.635 
13.580 
13.079 
12.511 
_ 11.956 

11 . 166 
10.439 
9.833 
9.198 
8.561 

_7^13 

6.766 

7.393 

7.551 

7.560 

7.600 

_ e._236_ 




ASTP (SA-210) 1. 


S- 



Flight ' 


— space fixed 



TIME 

Radius 

velocity 

path angle 


(SEC) 

(FT) 

(FT/S) 

(DEG) 

1) 

140.85 

21101728. 

7566.60 

66 * 29o 

t 2) 

142.17 

21105722. 

7550.97 

66*554 

" 3) 

145.57 

21H5774. 

7526.32 

67.230 

1 *♦) 

148.G7 

21124422. 

7549,13 

67.794 


152 •'^7 

21136243. 

7598.21 

66*566 


160*00 

2ll5586g, 

7693.45 

69.862 

6) 

165*17 

21169324. 

7766.13 

7o*762 


17iL*0i) 

^11814 8Uj_ 

7836*85 

.71,582 

1 7) 

171.47 

21185097. 

7859.02 

71.827 

1 8) 

175*00 

21193650. 

7916.37 

72*405 


16o*00 

21205411. 

7999,85 

73.190 


190*00 

21227878. 

6166.24 

74.483 


200*00 

21249114. 

8342,72 

75.686 


210*00 

21269137. 

8529.70 

7^^ 


220*00 

21287968. 

8727.76 

77.934 


230*00 

21305633. 

8937.97 

78.98r 


240*00 

21322141, 

9159.06 

79.980 

•-* 

250*00 

21337513. 

9391.19 

80.926 


260*00 

21351771, 

9634.65 

81.820 


270*00 

21364941, 

9890*72 

82*663 


280*00 

21377038, 

iOiGa.88 

83.463 


290*00 

21388082, 

10438*26 

84.213 


300*0q 

21398100* 

10729. 5i 

84.913 


310*00 

21407121, 

11033.14 

85*566 


320*00 

21415169. 

11349.47 

86.175 


330*00 

21422273. 

11678.83 

86.740 


340*00 

21428462. 

12021*58 

87.^63 


350*00 

21433767. 

12378*20 

87*744 

1 ~ 

360*00 

21438220. 

12749.24 

88*185 


370*00 

21441858, 

13135.19 

84.586 


360*00 

21444718* 

13536.7i 

86*948 


390*00 

21446843. 

13954.54 

89.273 

r': 

■7»00*00 

21448^76. 

143W.49 

89 * 56 1 


410*00 

21449067, 

14844.13 

89.812 

1 ’■ ^420.00 

21449266. 

15318.17 

9Q.031 

L 430.00 

21448923. 

15811*74 

90*215 

I) 

S-lD/S- 

iVd physical 

separation) 


2) 

j-2 Engine start command) 


r 3) 

90» J-2 

ThRUST LEVEL) 


4) 

terminate ullage BURN) 


5) 

jettison ullage rockets) 


i 6) 

dynamic 

PRESSURE = 

1 PSF) 



7) Us jettison* 

6) I 6m Initiation) 


TABLE 2C <CONT»D) 

^ VEHICLE operational FLIGHT TRAJECTORY 
NO^'INAL 

-ivp stagf flight Data 


— space fixed Position and 

velocity vector 

COMPONENTS 

— 

X 

Y 

Z 

DX 

DY 

DZ 

(FT) 

(FT) 

(FT) 

(FT/S) 

(FT/S) 

(FT/S) 

21098301* 

189297. 

329829. 

2926,88 

898,90 

69i9,45 

21102140. 

190484. 

3389jyj^ 

288^61 

89J^3 _ 

_6_9i9^76 

21111775, 

193538. 

302506. 

97P6.22 

897.12 

6933,80 

21120031 * . 

196225. 

383383. 

2718,63 

894,61 

6985,57 

21131264. 

199977. 

412902. 

2630,67 

892.46 

7072,19 

21149750. 

206420. 

464608. 

2482.07 

889,27 

7227.56 

21162313. 

211013. 

502273, 

2376,72 

886.89 

7340.12 

21173553. 

2)5290. 

5379-fT. 

22-»8.79 

884.64 

_7«l45*ft5 . 

21176877. 

216588. 

5489^7. 

2249,17 

883.95 

7478.24 

21184696. 

2i97q7. 

575480, 

2179.47 

882,19 

7559,14 

21195348. 

224111. 

613564. 

2083,18 

879,15 

7673.66 

21215338* 

232866. 

69i389, 

1919.32 

871.75 — 

7889.47 

21233735. 

241543. 

771377, 

1759.73 

863.40 

8lo9.l8 

212505.40. 

250141 . 

853592. 

) 599. n8 

854.08 

8339.82 

21265716. 

258622. 

938094. 

1438,15 

843.97 

8566.98 

21279289. 

267008* 

1024958. 

1275,86 

833.19 

88o7,ll 

21291227. 

275283. 

1114258. 

1111.38 

621,61 

9054.19 

21301514. 

283436. 

1206065, 

945,83 

flO® . 82 

9308.37 

21310139. 

291456. 

1300451. 

778, 7n 

794,81 

9570.19 

21317085* 

299328* 

1397499, 

609.77 

779.59 

9841.07 

21322326. 

3o7044. 

1497302. 

437,90 

763,22 

10120.70 

21325836. 

314588. 

1599940. 

263.76 

745,34 

104o8*27 

21327596. 

321945. 

1705496. 

87,64 

725.79 

107o4.58 

21327581. 

329099. 

1814063. 

-91,25 

704,67 

11010.24 

21325762* 

336033. 

1925734. 

-273,22 

681.91 

11325.68 

21322107. 

342731. 

2n4o6lJ), 

-458,48 

657,44 

11651.30 

21316581* 

349176. 

2158795. 

-647,26 

631.13 

H9e7,59 

21309150. 

355348* 

2260399* 

-039,91 

602,90 

12334.95 

21299770. 

361227. 

2405534* 

-1036,84 

572.65 

12694.10 

21288399. 

366794. 

2534322. 

-1238,20 

540.34 

13065.53 

21274991. 

372027. 

2666889, 

-1444.37 

505.85 

13449.92 

21259496. 

376903. 

2803367. 

-1655.77 

469,09 

13848.01 

21241858. 

381400. 

294^98 . 

-1872,80 

4?9,P7 

14269.62 

21222021* 

385492* 

3088639, 

-2095,90 

388.04 

14690.29 

211999i7. 

389153. ' 

3237761. 

-2326.38 

343.68 

15136.58 

21175472. 

392356. 

3391428. 

-2563.91 

296,36 

15599,67 






— 



table 2C (C0M»D) 

ASTP (SA-210) launch VEHICLE OPERATIONAL FlIGHT jRAJECtORY 

NOMINAL 

s-ivp stage flight data 

^LI^HT SP'aCE" ■ --"SPaCE'fIXeF’^^tTON '4^10*^1160 tty \^T6^"cO>PON'fNTS — 


TIME 

Radius 

VELOCITY 

Path angle 

X 

Y 

Z 

DX 

DY 

PZ 

(SEC) 

(FT) 

(FT/S) 

( 0 E 6 ) 

(FT) 

(FT) 

(FT) 

(FT/S) 

(FT/S) 

4FT/S) 

440*00 

21448104. 

16326*94 

90*363 

21148614. 

395070* 

3549819 . 

-2808.95 

245,84 

16081*61 

450*00 

21446876. 

16865 * 00 

90*479 

21119265. 

397263* 

3713128. 

-3062.57 

192.14 

16583.40 


21**453o9. 

i7427*9i 

9q*562 

2108733'3* 

3o89ho* 

388i563. 

-3325.40 

134.82 

I7ln7.l8 

9) 469*00 

21443675. 

^7946*71 

90*617 

210563Q8* 

399870* 

4037719. 

-3570*98 

81.02 

17587.66 

470*00 

21443479. 

17997*81 

9q*628 

21052723. 

399948* 

4055330* 

- 3599,11 

75.61 

17634.11 

480*00 

21441330. 

18519*22 

9o*716 

21015312* 

400426. 

4234024. 

-3884,74 

19.21 

l81o7.l8 

490*00 

21438872. 

19062*15 

90*778 

20974994. 

400323* 

4417534. 

-4180.70 

-40.13 

18598.00 

500*00 

21436183. 

19629.28 

_9o*8l0 .. 

20931663* 

399611* 

46060541 

-4487^32_. 

-1D2»92. 

_191q9.21 

5l0*00 

21^33356. 

20222*'F5 

9o*8i6 

20685206 * 

398253 * 

4799795* 

-4806,52 

-169.04 

19642.52 

520*00 

21430450* 

20844.94 

90*798 

20835483* 

396217* 

4998986* 

-5140.58 

-238.90 

20199.73 

530*00 

21427580. 

21497*87 

90*751 

20782349. 

393458* 

5203879 . 

-5488,73 

-313.74 

20783.02 

540*00 

21424855. 

22184*38 

9q*674 

20725658. 

389924* 

5414746. 

-5852.02 

-393.99 

21394.98 

55o*00 

21422404. 

22907.86 

9o*568 

20665251* 

385560* 

5631887. 

-6232.47 

-474,76 

22038.52 

56o*00 

21420365. 

23672.30 

90.432 

20600944. 

380309* 

58556JT1. 

-6632 

_-57i#46. 

_ 227i7,o5_ 

570*00 

21418638. 

24463*47 

90.293 

20532486. 

374101* 

6086354. 

-7064.23 

-671,48 

23432.58 

560*00 

21417982. 

25343*99 

9o*089 

20459636. 

366860* 

6324450* 

-7506,39 

-777,44 

24194.37 

10) 583*18 

21417912. 

25629*06 

90.008 

20435519. 

364330* 

6401860* 

-7648,24 

-812,26 

24447,76 

11) 583*38 

21417912. 

25646*13 

9o*003 

20433988. 

364168* 

6406751* 

-7657,01 

-814.35 

24462. 

12) 583*98 

21417911, 

25650*04 

9o*002 

20429388. 

363679* 

642)429. 

-7675,23 

-815.0® 

24461 .21 

13) 593*16 

21417906. 

25651*12 

?a*0fli 

20357538. 

356158* 

6656Q87.t. 

t7944.11_ 

-819.64 

_ ^43Z&«211- 


9) EPr shift to 4.fl:il 

10) guidance cutoff SIGNAL) 

11) initiate time BASE.FOUrI 

12) begin LOX_NPV I 

13) ORbTT insertion* 


ASTP (SA-210) 


“ FuGHt 
TIME 
(SEC) 

1) 14o*®5 

2) 142.17 

3T 145.57 

4) 146.57 

5) 152. "^7 
160*00 

6) 165.17 
17 0.00 

T) 171*47 

8) 175*00 
180*00 
190*00 
200*00 
210*00 
220*^0 
230*00 
240*00 
250*00 
260*00 
270* 00 

^o*^io~ 
290*00 
300*00 
310*00 
320*00 
_ 330*00 
340*00 
350*00_ 
360*00 
370*00 
360*00 
3^.00 

W.TJ0~ 

410*00 

420*00 

430*00 



TarTh fixed 

— - — 

POSITION 

velocity 

Path angl 

(FT) 

(FT/S) 

(OEG) 

291094. “ 

6646.22 

62.755 

299592. 

6628.29 

63*047 

321332. 

6590.00 

63*801 

340617. 

6616.58 

64.455 

367687. 

6659.94 

65 * 360 

414769. 

6746.01 

66.881 

448820. 

6812.66 

67.938 

480920. 

6878,14 

68.^1 

490737. 

6898,80 

69.188 

514479. 

6952.67 

69.868 

548400. 

7031.68 

70.791 

617383. 

7i91,36 

72.314 

687958. 

7362.25 

73.730 

760222. 

7544.47 

75*082 


834271. 

910217. 

966171. 

1066242. 

1150544. 

1235200. 

1322337. 

1412074. 

15o4534. 

1599844. 

1696136. 

1799544. 

1 904206. 
2012266. 
2123869. 
2239168. 
2358322. 



2®0S858# 

2740601. 

2876924. 

3018022. 


7738.54 

7945.43 

8163.61 

8393.84 

8635.74 

8890.72 

9i58r2r 

9437.32 

9728.66 

10032.69 

10349.69 
10679.94 
li023.79 

11381.69 

11754.15 
12141.65 
12544.83 
12 964.40 
13401. l7 

13857.69 
14333.64 

14829.16 


76.364 

77.583 

78.744 

79.837 

80.866 

81*833 

82.745“ 

83.596 

84.386 

85.123 

e5*6o5 

86.435 

87.01T 

87.546 

88*031 

88.470 

66.665 

89*218 

89.529 

89.799 

90*033 

90.229 


1) S-jb/b'lVb physical SEpARATlONI 

2) J-2 Engine start command i 

3) 904 J-2 ThRuST LEVEL* 

4) terminate ullage RURNI 

5) jettison ullage rockets* 

6) DYnAMU pres sure = 1 PSP* 

7) LES jettison * 

8) IGM INITIATION* 





table 2C (C0M»0) 

ASTP (SA-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

NO^'INAL 

s-ivB stage flight data 



flight 



ea^ fixed 


* 

eaRTh f'i^ed »*()5ITI6n and 

Ve‘-DcI^'^ ' 

,Vj.TOR qO»^PONE^ 


time 

POSITION 

velocity 

Path angle 

X 

Y 

Z 

DX 

DT 

DZ 

(SEC) 

(FT) 

(FT/S) 

(DEG) 

(FT) 

(FT) 

(FT) 

(FT/S) 

(FT/S) 

(FT/S) 

440*00 

3164106. 

15346,34 

90*387 

312216. 

*30*^88. 

3148514. 

-2324.94 

-291.69 

l5i6b,40 

450.00 

3315402, 

15866,41 

90.509 

^878^8• . _ 

-3J8L9i^ 

33a2H2r 

2554^40 

_-3l8.7l 

15676, “6 

460.00 

3472150. 

16451.33 

00.596 

261104. 

-37150. 

3462120. 

-2792,02 

-347.89 

16208.94 

9) 469*00 

3616094. 

16971,89 

90.653 

234985. 

-40406. 

3610229. 

-3014,18 

-375.24 

16697,88 

470*00 

3634589, 

17023,16 

90.664 

231957. 

-40782. 

3626951, 

-3039,82 

-377.76 

16742,30 

460*00 

3802347, 

17546,29 

90*756 

200265. 

-44692. 

3796806. 

-3300.02 

-404.58 

17228,92 

'490*00 

3975348. 

18090.93 

90*620 

165926* 

-48878. 

3971583* 

-3569.59 

-432.93 

1 7729, 99 

500*00 

4153620. 

18659.77 

90*652 

126843* 

__ -53357j 

4151478. 

-3848^77 . 

_ -463*20 

18252.66 - 

510*00 

4338015. 

19254,94 

90.857 

88913. 

-58148. 

4336714. 

-4139,41 

-495.20 

19798,21 

520*00 

4528204. 

19878,80 

90*837 

46009. 

-63267. 

4527528 , 

-4443.70 

-529,05 

19360,54 i 

530.00 

4724678, 

20533.42 

90.787 

- 3 * 

-68740. 

4724178, 

-4760.84 

-566.07 

19965,86 

540.00 

4927758. 

21221.62 

90*705 

-49254* 

-74600* 

4926947. 

-5091.74 

-606,49 

20592.80 

550*00 

5137794. 

21946.80 

90*593 

-101890. 

-80881. 

5136146. 

-5438.33 

-650.23 

21252.38 



22712.91 

00.450 

-158079. 

-87617. 

5352119. 


_-657*52 

^ 19 ' 5^0 

57o.On 

5 ^ 60309 « 

23525,79 

90*305 

-218057. 

-94852. 

5575240. 

-6197,45 

-750.28 

22682.40 

580* Oo 

5613684, 

24387,97 

90*093 

-282045* 

-102633. 

5803932 * 

-6600.42 

-806,42 

23h63,95 

lb) 583*16 

5689781, 

24673.54 

90*009 

-303258. 

-105229. 

5881027. 

-6729.33 

-824,83 

23723.81 

11) 583*38 

5694592, 

24690.64 

90*004 

-304605. 

-105394, 

5885773. 

-6737,30 

-825,91 

23739,30 

12) 583.98 

5909034. 

24694,53 

90*002 

-308652. 

-105890. 

5900017. 

-6754.28 

-824,80 

23738,56 

13) 593*16 

6130434, 

24695,29 

90*001 

-371949. 

"113376. 

6llflQ9Q. 

-7005,63 

-802,33 

23667.16 


9) ehr shipt to 4,e:ii 

10) guidance cutoff SIGNAL) 

11) initiate time base four! 

12) begin LOX NPVj 

13) TJrbXT insertion. 



k- 


— 

— 

— - -- 

ASTP 

(SA-210) LAU 

[ 


FL^HT 

altitude 

TTaNGe’ 

Relative 

r 


tine 


velocity 

!: 


(SEC) 

(FT) 

(NM) 

(FT/S) 

1 

i> 

14® 

85 

192427. 

35*646 

6735*33 


2) 142 

17 

196437, 

37.119 

672n.34 

T 

3) 

145 

57 

2o6526 • 

40.395 

6678.95 


4) 

148 

57 . 

215212, 

43.300 

6686 , 77 


5) 

152 

77 

227084, 

47.412 

6715.59 



160 

00 

246788. 

54.624 

6799.07 


6) 

165 

17 

260317. 

59.887 

6866.18 



170 

00 

272535. 

6i^f 8Q2. 

6932.05 


7) 

171 

47 

276170. 

66.416 

6952.82 

f 

6) 

175 

00 

284769. 

70.138 

_ 7006,97 _ 



180 

00 

296596. 

75.482 

7086.33 



190 

00 

319197, 

86.424 

7246.56 



200 

00 

340572, 

97.699 

7417.94 

; 


2l0 

00 

360738, 

109,318 

7600,59 



220 

00 

379717, 

121,292 

7795,06 



230 

00 

397533. _ 

133.635 

6002*30 

t ' 9 ^ 


24O 

00 

414199, 

146.361 

8221,01 

Ul 


250 

00 

429733. 

159.482 

8451.32 



260 

00 

444160. 

173.013 

8693.47 



27O 

00 

457503. 

186.969 

8948.69 

o Q 


260 

00 

469780. 

201.366 

9216.39 



290 

00 _ 

481009, 

216.220 

9495.68 

- 

r' 


3oO 

00 

491218, 

231.547 

9787.20 



310 

00 

500437, 

247.363 

10091,39 


320 

00 

506690, 

263.688 

10408,53 


330 

0^ 

516005, 

280.538 

10738,93 

11082,^1 



34O 

00 

522413. 

297.935 


350 

00 

527944, 

315,896 

11440,93 

5 > & 


360 

00 

532632. 

334.449 

11813,52 



370 

00 

536512. 

353.612 

12201.15 

\ Sal 


380 

00 

539623. 

373.408 

12604.45 


390 

00 

542007 • 

393.865 

13024.14 

1 


4oO 

00 

543709, 

415.008 

13461.05 

f 


4l0 

00 

544778, 

436.666 

13917.70 



420 

00 

545265, 

459.472 

14393.79 

i 


43O 

00 

545220. 

482.856 

14889.46 


1) b-lB/S-lwb HhYSiCAl separation* 

2) J-2 ENGINE start COMNaNJDI 
~ 3) 90* J-2 thrust LEVEL! 

4) terminate ullage BURNi 
bJ jettison ullage ROCKETS! 

6 ) dynamic pressure = 1 PSF! 

JETTlSO»f^! 

8) IG*;; INITIATION! 


I 


table 2C (CONT'O) 

nch vehicle operational Flight trajectory 

NO^'INAL 

s-ivB stage flight data 


VELOrlTY 

VEcTOIT j^imuTh 

LONGITUqE 

GEOcENTRIc 

geOoeTTc 

SPACE fixed earth FIXED 

(POS, EAST) 

declination 

latitude 

(OEG) 

(OEG) 

(OEG) 

(OEG) 

(OEg) 

52*938 

45. O4O 

-80,142 

28.89O 

29.053 

52,9*^ 

45.050 

-80.125 

28,9q5 

. 29.068 

52,956 

45,075 

-80.081 

28.043 

2®. 106 

52.911 

45,087 

-80.042 

28.97T 

29,141 

52,847 

45,119 

-79,986 

29,026 

29.189 

_ _52,741_ 

45,183 

-79.889 _ 

29,110 

29,274 

52.668 

45.230 

-79,817 

29,172 

29.336 

52-603 

45.274 

-79.751) 

29>23l 

_ 29^395_ 

52,584 

45.288 

-79,729 

29.249 

29.413 

52,536 

45,321 

-79,679 

29,292 

29.457 

52.467 

45.363 

-79,606 

29,355 

29.519 

52.340 

45,438 

-79,457 

29,483 

29.648 

52.217 

45,511 

-79.303 

29,6i4 

29.780 

52.099 

45.584 

-79.144 

29,750 

29^916 

51.986 

45.658 

-78,980 

29,889 

30.056 

51,878 

45,735 

-78.810 

30.033 

30.200 

51,776 

45.814 

-78,635 

30.180 

30.348 

51,678 

45.893 

-78,453 

30.333 

30.501 

51.584 

45.973 

-78,265 

30.489 

30.658 

51.494 

46,053 

-78^71 

30.651 

30*82fl 

51,410 

46,136 

-77,87o 

30.8l7 

30.987 

51,330 

_ 46,219 

-77,662 

30.988 

31*158 

51,254 

46.303 

-77,447 

31.165 

31*335 

51,183 

46.386 

-77,224 

31,34^ 

31.518 

51.117 

46,474 

-76.993 

31,534 

31.706 

51 t057 

46.564 

-76,754 

31,7^7 

31.899 

51.003 

46.656 

-76,506 

31.926 

32.099 

50,955 

46,751 

-76,250 

32.131 

32.305 

50.914 

46,849 

-75.983 

32.343 

32.517 

50.879 

46.951 

-75,707 

32.561 

32.735 

50.852 

47,058 

-75.421 

32.785 

32*961 

50.833 

47,170 

-T5,123 

33.O1T 

33.193 

5F.W 

4^.28T~ 

^4.815 

33.25^ 

33*433 

50.818 

47,409 

-74,494 

33.503 

33.680 

50.825 

47,539 

-T4,16i 

33.758 

33.936 

50.841 

47,676 

-73.814 

34.020 

34.199 











146 


ASTP (SA-2I0) 


rcmif 

altiwc* 

time 


(SEC) 

(FT) 

~ 440*00 

644710, 

450*00 

543801. 

460*00 

342556 , 

9 ) 469*00 

541241 , 

470*00 

541080 . 

400*00 

539285 . 

490*00 

537193 . 

500.00 

534861 , 

510.00 

532436 , 

520.00 

529937 , 

530*00 

527479 , 

540*00 

525181 , 

550*00 

523169 , 

560 *flJ 

S 2 l 58 aj 


ff^NCE 

(NM) 

507.052 
532*096 
558.027 
582.156 
584.883 
612.607 
641.189 
6 7 q .66 6 
701.080 
732.475 
764.899 
790.405 
833*048 


velocity 

(FT/S) 

15406*80 

_ 15947 ._ 03 _ 

16512.12 

17032*86 

17084.15 

17607.49 

18152.35 

19316.84 

19940.96 

20595.86 

21284.34 

22009*82 



570.00 

520525 . 

906.005 

23589.46 


580*00 

520152 . 

944*464 

24451.99 

10 ) 

503 * 1 0 

520239 , 

957.000 

24737.68 

11 ) 

503*38 

520249 , 

957.793 

24754 . T 6 

12 ) 

583.90 

520270 , 

960.172 

24758 . Tl 

13 ) 

593.10 

52 fl 727 j 

996.651 

24695.29 


9 ) EMR shift to 4.8:11 

10 ) guidance cutoff signal! 

11 ) initiate time base FOu«» 

12 ) JBe 6 IN LOx nPV » 

id) orbIt insertion. 


TABLE 2C {CONT«0) 

4CH VEHICLE operational FlIGhT TRAJECTORY 
nominal 


S-IVB stage flight data 


“VttCciTV Vector 

* 71 vuTH 

longitude 

GECceNTrTc 

GEOoeTIc 

SPACE fixed EAPfH FIXED 

(PCS, EAST) 

declination 

latitude 

(DEG) 

(DEg) 

(DEG) 

(DEG) 

(OEg) 

50,666 

47,8p0 

-73.454 

34*291 

34.470 

50,902 

47.972 

-73.079 

34.571 

34.751 

50.949 

48.132 

-72,680 

34,856 

35.040 

51.005 

48.287 

-72.322 

35.127 

35.3QR 

51,014 

46.306 

-72.281 

35.157 

35.339 

51,112 

48.500 

-71,850 

35.434 

35.646 

51,223 

48.706 

-71.410 

35.779 

35.962 

51..346 

48^22 

_ . -70,^962 . 

..36.102 

36,286 

51,482 

49.151 

-70.487 

36.434 

36.618 

51,634 

49.394 

-69,994 

36.776 

36,960 

51,798 

49.647 

-69.479 

37.126 

37.312 

51,976 

49.913 

-68,944 

37,487 

37,673 

52,169 

50.194 

-68,385 

37.857 

30*044 

52,360 

50.490 

r67^Di 

36t2d8 

-3A<826 

52,606 

50.801 

-67,i9i 

38.630 

38.818 

52.854 

51.133 

-66,552 

39,034 

39,222 

52.939 

51.244 

-66,342 

39.165 

39,353 

52.945 

51.251 

-66.329 

39,173 

39.362 

52.971 

51.279 

-66,289 

39,198 

39.387 

53.386 

51.720 

-65.67a 

39.578 

19^5 

— 


— - 



--- ■ - 


— 

. . 



T^rLC (CO. T*D 

AbTo (SA-210) LAUr*CH VE^ ICLL OPEP-TIONAL FlI..hT TRAJECTOFt 

UO ir.AL 

S”lVi< STAGr. FLiv.hl LAtA 


FLICTiT 

VEHICLE 

attitlde 


.EMIClE 

ATTITUOF 

RATE 

VEHlCLr 

ATTITUDE 

error 

TiAE 

hiTCh 


ROLL 

PiTCM 

YAn 

ROLL 

pitch 

YA» 

ROLL 

(SfC) 

CEo) 

(t-EG) 

(2£G) 

(uEG/S) 

(UEG/S) 

(LEG/S) 

(OEfi) 

COE6) 

(DEG) 

1) 14C.85 

-c4"005 

-.h99 

.001 

.Ui5 

-.026 

-.000 

-.006 

-.099 

.001 

2) 142.17 

-t3.9f»D 

-.207 

-.001 

.0^3 

-.137 

-.003 

.014 

-.207 

-.001 

3)’ 145.57 

— o3.592 

-1 . )6o 

-.062 

.136 

-.202 

-.056 

.4o7 

-1.066 

-.065 

4) 146.57 


-.•9*. 

-.340 

-. OtjU 


-.098 

.489 

-.693 

-.345 

5) 152.77 

-o3.811 

-.204 

-.566 

-.036 

.039 

-.004 

.189 

-.203 

-.567 

160.00 

-63.872 

-.296 

-.685 

-.Oil 

.005 

-.034 

.128 

-.297 

-.686 

t>) 165.17 

-63.931 

-.269 

-.648 

-,0u9 

.000 

.005 

.070 

-.269 

-.648 

170.00 

-63.963 

-.274 

-.717 

-•OQ^ _ 

-.000 

-.031 

. .037 . 

-.274 

-.717 

7) 171.47 

-63.971 

-.274 

-.769 

— . 005 

.000 

-.040 

.029 

-.274 

-.770 

b) 175.00 

-b3.976 

-.315 

-.645 

-.002 

-.008 

.044 

.025 

-.315 

-.645 

160.00 

-fo0.75fa 

-.762 

.037 

1.132 

-.041 

.109 

-1.7^8 

-.358 

• 053 

190. OP 

-55.852 

-.m25 

-.097 

-.220 

-.023 

-.143 

.253 

-.294 

-.100 

200.00 

-57.126 

-.993 

-.608 

-.117 

-.017 

-.035 

.164 

-.297 

-.610 

210. OC 

-56.094 

-1.116 

-.644 

-.097 

-.010 

.064 

.139 _ 

_r-3i3 

. -.646_ 

“ 22B.00 

-597K5 ■ 

-1.219 

-.OTO 

-.128 

-.007 

.057 

.2oi 

— • 330 

— .034 

230.00 

-t 0.546 

-1.277 

.513 

-.130 

-.009 

.055 

.180 

-.326 

.509 

240.0c 

-61.594 

-1.434 

.433 

-.101 

-.017 

-.042 

.143 

-.321 

• 429 

250.00 

-62.663 

-1.598 

.003 

-.111 

-.016 

-.044 

.154 

-.326 

-.001 

2b0.0C 

*t-. 3*7 ^3 

-1.754 

-.443 

-.113 

-.016 

-.095 

.156 

-.330 

-.447 

27P.0G 

-c5.09i 

-1.684 

-.601 

-.13U 

-.013 

.051 

.176 

-.337 

-.606 

260.00 

-66.303 

-C.039 

-,07i 

-.110 

-.018 

.055 

.141 

-.335 

-.075 

290.00 

-67.271 

-2.251 

.505 

-.104 

-.019 

.056 

,147 

-.343 

• 499 

300.00 

-68.377 

-c.434 

.428 

-.114 

-.017 

-.047 

.156 

-.354 

.422 

310.00 

-69.524 

— ^ . bO 1 

-.046 

-.H5 

-.017 

-.048 

.156 

-.355 

-.053 

320.00 

-70.66b 

-2.773 

-.524 

-.114 

-.017 

-.048 

.155 

-.361 

-.531 

330.00 

-71.804 

-^.944 

-.547 

-.113 

-.018 

.052 

.154 

-.365 

-.555 

340. OC 

-72.93b 

-3.11b 

-.026 

-.114 

-.018 

.052 

.155 

-.373 

-.034 

350.00 

-74.124 

-3.292 

.479 

-.114 

-.017 

.051 

.107 

-.387 

.474 

360.00 

-75.244 

-3,454 

.453 

-.114 

-.015 

-.049 

.115 

-.393 

.446 

370.00 

-7b. 360 

—3 .61b 

-.042 

-.114 

-.016 

-.050 

.116 

-.398 

-.049 

360.00 

-77,519 

-3.775 

-.540 

-.114 

-.015 

-.050 

.116 

-.402 

-.548 

39C.00 

-76,663 

-3.933 

-.525 

-.115 

-.016 

.050 

.115 

-.407 

-.533 

400.00' 

-79.807 

-4.092 

-.029 

-.ll5 

-.015 

.049 

.115 

-.418 

-.037 

410.00 

-bl.044 

-4.218 

.439 

-.125 

-.013 

.046 

• 1?4 

-.425 

.431 

420.00 

-b2.235 

-4.363 

.525 

-.llO 

-.017 

-.050 

.104 

-.426 

.517 

430.00 

-83,313 

-4.533 

.030 

-.113 

-.015 

-.051 

.114 

-.435 

• 021 

;j s-i /r-i.' r 

VI i:'L .c . ■ 

V ' 1 i • 









2J 0-2 LNCINE STakT COMKANC; 

3) 90» J-2 THKOST L£VcL» 

4) TERMINATE ULLAGE BURN I 
b) wLTTlSCN uuLAGE i^OCivlTS* 

6) dynamic PRESK»hE = 1 » 

7) LES JETT I SOU I 

b) 16M IMTIATlpti;_ 


TAt'LL 2C (CO. T»C ) 

ASTp (S«-210) LA«TjC»- VE» ICLC. OPEH..1 10NA»- FlkhT TRAJ*^C7C^Y 

NC 'IhAL 

s-ivb siAtr. flIv,ht oata 


FLIGHT 

VEHICLE 

ATTITUDE 

angle 

VEHIClE 

attitude 

KATE 

VrMiCLr 

ATTITJJUE 

fkror 

TIME 

PITCH 

tAir 

ROLL 

piTrH 

YAW 

ROLL 

PlTfh 

YA« 

ROLL 

(SEC) 

(UEO) 

(UEG) 

(DEG) 

(UEG/5) 

(DEG/S) 

(OEG/S) 

(OErO 

(DEG) 

(DEG) 

440. OC ' 

-64 .4o3 

-4.660 

-.48P 

-.lib 

-.014 

-.052 

.llfi 

-.441 

-.498 

450. OC 

-»5.616 


-.568 

-.li5 

-.0l4 

.046 

.114 

-.446 

-.577 

460. OC 

—66.773 

-H .965 

-.091 

-.116 

-.013 

.047 

.116 

-.456 

-.100 

0) 4b9.ut 

-e/.6i'A 

— ii . j67 

.334 

-.lib 

-.013 

.047 

.Itb 

-.463 

.324 

470.00 

-67.9i0 

-a. 103 

.382 

-.lo2 

-.022 

.051 

.071 

-.433 

.376 

460.00 

-66.999 

-5.302 

.56? 

-.1^1 

-.006 

-.056 

.1?1 

-.478 

.557 

490.00 

-90.157 

-5.307 

.026 

-.110 

-.013 

-.053 

.1p9 

-.472 

.016 

500.00 

-91.260 

-5.510 

-.512 

-.1?1 

-.008 

-.056 

.1?3 

-.485 

-.523 

SIO.DO 

-92.611 

-5.550 

-.53? 

-.ItO 

-.006 

.040 

.142 

-.486 

-.545 

520.00 

-93.644 

-5.693 

-.089 

-.111 

-.018 

.047 

.1 lO 

-.482 

-.099 

530.00 ■ 

-94.940 

—5 . d68 

.388 

-.111 

-.016 

.047 

.109 

-.491 

.377 

540.00 

— 9ci . 0u3 

— o.Q('o 

.573 

-.114 

-.012 

-.054 

.124 

-.501 

.561 

550 . 00 

-97.216 

-0.121 

.024 

-.116 

-.oil 

-.055 

.116 

-.505 

.012 

560.00 

-96.374 

-o.23u 

-.529 

-.116 

-.Oil 

-.055 

.114 

-.509 

-.541 

— 570.00 ' 

-100.005** 

-6.441 

-.220 

.0?0 

. oos 

.086 

-.043 

-.533 

-.215 

500.00 

-99.787 

-6.368 

.574 

.025 

.oil 

-.016 

-.041 

-.542 

.578 

10) 5B3.16 

-99.765 

-6.359 

.511 

-.000 

-.001 

-.022 

-.019 

-.533 

.512 

11 ) 563. 3e 

-99.765 

-6.359 

.506 

-.OuO 

-.001 

-.022 

-.019 

-.534 

.508 

12) 563.96 

-99.765 

-O.360 

.493 

-.000 

-.Olil 

-.022 

-.019 

-.534 

.495 

ij) 59o.l6 

-99.7t>7 

-o . 36b 

.293 

.UoU 

-.001 

-.022 

-.020 

-.540 

.295 


9) E«K shift to 4.a:ll 

10) uUIDAf,CF CUTOFF S1 cm4AU 

11) INITIATE TIME bASE FOUR* 

12) BE&IN I OX i^V * 

13) ORfcIT IMSEwIIOU. 


1A9 



FtKaHT 

TjMt 

( sec ) 

_ 5 ’ 3 *^ A _ 
593«78 
600 * 00 . 
603*38 
.< 13 *98 
^ 00*00 
iann.nfi 
1200*00 
U6H*78 
1283*38 
1 h 00*00 
1600*00 


2000*00 

2200*00 

2<t00*00 

2603*00 

2800*00 

299 ii 3 fl 

3000*00 

3200*00 

3 m 00*00 

3533*38 

3580*38 

3 ^ 0 lLli 2 fl 

3800*00 

Hq00*00 

4200*00 

4 h 00*00 

4< t 33*38 


_6 87*14 
687 h 3 
*8731 
68725 
686 h 7 
68568 


6836& 

68332 

68332 

68332 

68332 

68.332 

68332 

68332 

68332 

68332 

68332 

68332 

68332 

68332 

68332 

68332 

68309 

48299 

68197 

68096 

67995 

67893 

67876 


TA 8 lE 3 C -1 

ASTP (SA-2101 launch vehicle OPE'^^AT lONAL fLlftHT TH^UtcTo^f 

NOHInAL 

Ot ^ TAL - J^LifclU UAUL - 


THRUST 
(TOTALl 
_ ILBI 


0 KA 6 
1L8|_ _ 


LONfiJTUDlNAL 

acceleration 

| FT / StC 2» 


PlKM AN‘*Lt 
OF aITaCR 
lOtftl 


aai al 
FORCE 


NORMAu 

FORCE 

tLB) 


_ _-*00 Q ^ 

8.236 

^ "1 * 

.. - 0*^ 

“ • 000 

6*^77 


0. 

-.000 

6*709 

- 1 • 

0. 

-•000 

8*936 

- 1 , 

0. 

-•000 

-.005 

-1 , 

0* 

-•000 

-*022 

-1 . 

0. 

. -«nnQ 

. .-*045 

• I *. 

0* 

-•000 

-• U 67 


0* 

-•000 

-•073 

-1 , 

0* 

-•000 

-*075 

-1 • 

0* 

-•000 

23*005 


-1* 

• 000 

-1 18.278 

1 • 

. 2. 

T OCO 

-|76.9 Q 6 

- 

tl . 

• 000 

- i 76.9|2 

1. 

0* 

• 000 

- i 76.927 

1. 

0* 

• oco 

-176*947 

1. 

0* 

.000 

-176.971 

1. 

0* 

• 000 

-176.996 

1. 

0* 


-|77.017 

JU - 

ilA 

.000 

-175.327 

0. 

0* 

• 000 

-129.069 

1. 

1* 

-.000 

- o 2*806 

-0. 

1 • 

_-.000 . 

_ *58*056 

-1 • 

1* 

-•000 

.58.057 

• 1 

1* 

-jtaoo 


•1 • 

_ 

-•000 

.73*066 

-0. 


-.000 

.86.^39 

-0. 

2* 

• 000 

-100*^20 

0. 

2. 

.000 

-114.109 

_ !• 

2. 

• 000 

7116.295 

1. 

2. 


1) ORBIT InSeRTIOMJ iNERT|AL ATJUUpE HOLO AND ‘•OA NPV IN PROftRESSi 
1} BC6IN LH2 NPVi 

I) initiate a maneuver to AliQN and maintain THE_S-1VB/CSM ALONa, 
THE LOCAL HORIZONTAL, NOSe LEa01N5, POSITION 1 006NJ 

>L.fRO_LOX N^VJ 

>1 END LN2 NPV: 

initiate a naneuveR to ALiftN and Maintain the s«ivb/csn nose 

THREE decrees aBOvE THE LOCAL HORIZONTAL, TAIL L^'AOlNC, 

POSITION 1 006N1 __ 

F| INITIATE A maneuver TO POsiTlON ThE S-IVB/CSH FOR SEPARATION! 
ij 8E 6 IN LH2 NPV; 

») becin Inertial attitude hold: 

)| £N0_LH2 NPV I _ _ 


ASTP ( SA-2101 


ptibHT 

TIHE 

( S £ C ) 

H60r»«oa 

*«eoo*oo 

&0Q0*00 

S0H0«20 

b200«00 

>ftOQrttfl 

b600*00 

b800*0Q 

60CO*00 

6200*00 

62^3*3B 

6«t0o*no 

6600*00 

6773*38 

6800*00 
7000*00 
7200*00 
7 «iflQ*Ofl 
7600*00 
7800*00 
8000*00 
8200*00 
8 h00*00 
85 I 3_*36 
8600*00 
8800*00 
89*t2*38 
9000*00 
9200*00 


9900*00 

9400*00 

9800*00 


thrust 

( TOTAL ) 

( Lb ) 


17 

37132* 

37132* 

37(32* 

6SS33 * 

65533* 

655il* 

65S33* 

65533* 

65533* 

65533* 

65533* 

8^ 1 7 1 * 

65378* 

65290* 

65290* 

65290* 

65290* 

-8l28fl* 

65290* 

65290* 

65290* 

65290*. 

65290* 

65290* 

65290* 

65290* 

65290* 

65290* 

65290* 

32397* 

32397* 

32397* 

32397* 


II) CSM SEPaRaTIONJ _Si.A_f AMEL_ jETTiSOjiJ 

(2) cSh docrino; 

(3) 8E5IN LH2 NPV I _ 

18) end CH2 NPVI 

l5) initiate a HANEOVE^ to POsI^IOO The vehicle 
extractions 

(4) BEftlN inertial attitude HqlP S 

17) U0CXIN6 HOOULE EXTRACTION} 



TAttLt JC-I ( LUNT « 0 ) 
launch VEhUlE operational FLitHT 

NONInAL 

orbital flight oaia 


iRAUtLlORT 



0RA6 

LON^iTuolNAL 

P(ICH AN«*Lt 

A*1aL 

normal 


acceleration 

OF A»TaCX 

FORCE 

FORCE 

( LB ) 

( rT / StC2 ) 

(0t5) 

(Lb) 

( LB ) 

_ 2. 

*001 

-( 16*«»62 

1 • 

1* 

2. 

.001 

-1^7.606 

1 • 

1 • 

2* 

• CO) 

-l*»l .5(7 

1 • 

1 • 

2* 

• 001 

-(55.232 

1 • 

1 • 

2, 

• 00s 

-(57.^89 

2. 

1 • 

1 • 

• 001 

-(68*750 

1 • 

U* 


*001 

i77*33l 

4 • 

0. 

1 • 

*ooi 

(63*0(5 

1. 

Q. 

2, 

.001 

(99*705 

1 • 

1 • 

2. 

.001 

(36*199 

1 • 

1 • 

2, 

• 000 

122*899 

1 * 

2 • 

2« 

• 000 

(16*103 

1* 

2* 

2 . 

• OOP 

108*8Q2 

. jj 

2^ 

- - — M. 

2« 

• 000 

95*To7 

0. 

2* 

2* 

-•000 

83*239 

-0. 

2. 

2« 

-•000 

81 .H( ( 

- 0 . 

2 . 

2 « 

-•000 

67 * 7(9 

** 1 • 

2 • 

2 * 

-.001 

59*015 

* 4 • 

2. 


-•DD1_ 


-iA__ __ 

Xl_ 

1 • 

-.001 

28 * 6(6 

"1 * 

1* 

1. 

-•000 

12 *’ l7 

— 1 * 

0 * 

1 • 

-*000 

-.772 

- 1 . 

0 * 

li 

...-*000 

- 18.858 

— ( . 

0 . 

1 • 

-*ooo 

. 28*138 


1 • 

1 , 

-*000 

-35*611 

.. ^11* _ 

1 • 

1 • 

-.000 

- 15*772 

•1 . 

0 . 

1 *. 

-.000 

30*^7 

— 1 * 

1 • 

1 • 

-.000 

59*382 


1 • 

1 , 

-.OOP 

55*802 

— ( * 

1 • 

1 • 

-• 00b 

81*729 

-( , 

1 • 


-•001 

38*779 

rj-t 

1 * 

1 • 

-.001 

28*039 

- 1 , 

0 . 

I * 

-.001 

18*396 

- 1 » 

0 . 

1 * 

-.ool 

.692 

— 1 « 

0 . 



00CK1N5 NODULE 



TAbLE 3C-1 (CONT*U) 
aSTP (SA-210) launch ViHiCLE OPERATIONAL pLiOnT TKaJLcToRT 




ILI 

I 





NOHINAL 

QRAlTAL FL16HI„0AI^ 


FLI«hT 

MASS 

Thrust 

drag 

longitudinal 

PlTCH AN«*L4 

A*1aL 

NURNal 

time 


(TOTAL) 


acceleration 

OF aTTaLK 

FORCE 

FORCE 

(SEC) 

(LB) 

(LB) 

(lB) 

(FT/SEC2) 

(DEG) 

(Lb) 

(Lb) 


12367* 

JU . 


-•001 

-s./b9 

• 1 ^ 

0* 

10000*00 

32397* 

3, 

2* 

— • 0 0 1 

-44.^16 


1 • 

10200*00 

32397* 

0* 

2* 

• 001 

-1 lb»73S 

1* 

2. 

I0<t00*00 

32397* 

0* 

1* 

• 001 

179.^46 

1 • 

0. 

10400*00 - 

32397* 

0* - 


. . .001 

17V.VSS 

!• 

0* 

loaootoo 

32397* 

0* 

:• 

• OOl 

1 /9.V66 

1. 

0. 

1 1 oflo>oo 

72397* 


1-* 

. *001- - 

^^7 9*982 

4-* 

0, 

11200*00 

32397* 

')• 

1* 

• OOl 

-1 /9. V98 

1 • 

0. 

.. 11400*00 

32397* 

0* 

1 • 

• 001 

-179.V74 

1 • 

0. 

11600*00 

32397* 

0. 

1* 

• 001 

-1/9.953 

1 • 

0. 

11600*00 

32397* 

0* 

1* 

• 001 

-)79.936 

- 1 • 

0, 

12qQ0*00 

32397* 

0, 

1 . 

• OOl 

-1/9.919 

1. 

0. 

1 9 An 

\2 * 

0 1 

1 « 

.•Zioi 




12400*00 

32397* 

6* 

1 • 

• OOl 

•i/9.913 

1 • 

0. 

- 12400*00 

32397* 

0* 

1* 

.001 

-179.V22 

1. 

0* 

I2a00*00 

32397* 

0. 

1, 

• 001 

-1/9.938 

1. 

0. 

li000*00 

32397* 

0, 

1. 

• 001 

-179.959 

1. 

0. 

13209*DC 

32397* 

0* 

1 . 

• coi 

-1/9.982 

1 • 

0* 

1 

12397* 

JU 

-1-*— 

•OILi 

429a114- - 

1 ^ 

-JU 

13400*00 

32397* 

0* 

1 . 

• OOl 

179.977 

1 • 

0. 

i3aOo*oo 

32397* 

-0. 

0* 

• 000 

179.’62 

0. 

0. 

1<(000*00 

32397* 

0* 

u. 

• 000 

179.952 

0. 

0. 

14200*00 

32397 * 

0* 

0, 

• 000 

1/9.947 

0. 

0* 

14400*00 

32397* 

0, 

0, 

• 000 

179.944 

0. 

0. 

14400*00 

323^71 

...fl* 

. . Im 

• 001 . 

_ 1Z9.944 


Q* 

14600*00 

32397* 

0* 

1 • 

• OOl 

i/9.945 

1. 

0. 

isooo*oo 

32397* 

0, 

1 • 

• 001 

1 79.945 

1 • 

0. 

1S200*00 

32397* 

0* 

1 • 

• OOl 

1/9.945 

1 • 

0. 

1S400*00 

32397* 

_ 0 • 

. -U 

.001 

1/9.944 

1* 

0* 

1S600*00 

32397* 

0* 

1. 

• 001 

179.948 

1 • 

0. 

^ 4 ^0 

32197, 

0. 

1 , 

_ .flfll 

airj’54 

u _ 

fl* 

14000*00 

32397* 

0* 

1 • 

• OOl 

1 79.963 

1 • 

0. 

14200*00 

32397* 

0, 

1, 

• 001 

1/9.977 

1. 

0. 

1 4400*00 

32397* 

0* 

1 • 

• OOl 

1/9.995 

1. 

0. 

16600*00 

32397* 

0* 

1. 

• 001 

-1/9.963 

!• 

0. 

16800*00 

32397* 

0* 

1 • 

• OOl 

-1/9.961 

1 • 

0. 

1 7009*0C 

3239/ • 

?. 

1 , 

• col 

-1/9.941 

1 • 

L. 

17200*00 

32397* 

0* 

1 • 

• 001 

-179.925 

1. 

0. 

17400*00 

32397* 

0 * 

1* . 

*001 

-179.914 

1. 

0* _ 

17400*00 

32397* 

0, 

1* 

• OOl 

-1/9.915 

1. 

0 • 


it! in itiate a maneuver to aliqn amp maintain tmc s-I¥B/|u a long 

THE LOCAL horizontal, TA1(. LEAI1N6, POSITION 1 OONN; 


TAbUE 3C-1 ICUM’UI 

ASTP JSA-210* launch VCHlCLfc. OHtNAflUNAL 1 NaUElTu*<V 

NOHIhAL 

P R B J T A E_ F L i 6 H | u A T A 



pLUriT 

. hass- 

THRUST 

OHAB 

LONBl T uOINal 

ANULt 

a*Ial 

NORRAt 

T1H£ 


(TOTAL) 


ACCELEHATICn 

OF ATTAtA 

FORCt 

FORCE 

iSEC) 

UIJ 

_(LB) 

(LB) 

(FT/ScC2) 

(D£0) 

(UB) 

(Lb) 

\ 7f OQaOO 

%2i^7. 

- 2. . 


_ tOOl . 

-i79*i^22 


0. 

1BcOQ*30 

32397* 

0. 

1 1 

.001 

*1 ;v.9i6 

1 . 

0. 

18200*00 

32397* 

.0* 

It 

tOOl 

-J 79*9b6 

1 . 

0* 

18««00*00 

32397* 

0* 

1* 

tOOl 

-179.977 

1 . 

Ot 

18600*00 

32397* 

0* 

1. 

tOOl 

-(79*^99 

1 • 

0. 

1 Wb00*00 

32397* 

0* 

It 

tOOl 

179*981 

1 . 

0* 

k 9O00«Qa 

32397* 

Ot 

l_t. 

.001 

179*966 

l*„. 

0. 

19200*00 

32397* 

0« 

Ot 

tOOO 

179.9B6 

0. 

Ot 

19^00*00 

32397* 

0* 

Ot 

.000 

179.950 

0. 

0* 

19600*00 

32397* 

0. 

It 

*001 

179*997 

1. 

0. 

19a00*00 

32397* _ 

0* 

„ i •_ 

*001 

179.997 

It 

0 * _ 

20000*00 

32397* 

0* 


*001 

179.997 

1 . 

Ot 

2fl90o*no 

323«7* 

0. 

1. 

.001 

_i79*99l 


. 0 . J 

20*100*00 

32397* 

0* 

It 

• 001 

1 79.998 

1. 

0. 1 

_ _ 20a00*00 

32397* 

0*_ 

It 

• 001 

179.998 

It 

0. 

20800*00 

32397* 

0« 

It 

• 001 

179.999 

1 • 

Ot 

21000*00 

32397* 

0« 

It 

.001 

1 79*953 

1 • 

0 . 

^ 21200*00 

32397* 

0. 

It 

• 001 

179.960 

1 • 

0. 

^ 2l«QD*aa 

32307 • 

0. 

1. 

• QOl 

179.972 


0* 

21600*00 

32397* 

0* 

1* 

• 001 

179.989 

It 

0* 

. 21800*00 

32397* 

0*_ 


. _ *001 

-179.991 

It 

0. .. . 

22000*00 

32397* 

0* 

It 

• 001 

-179.969 

1 . 

0* 1 

22200*00 

32397* 

0« _ 

, , • f 

• ool 

-179.999 

1. 

0. 1 

22*«00*00 

32397* 

0* 

It 

• 001 

-179*932 

1 • 

s* i 

22a0O * QQ 

323q7 » 

Oi 

1. 

.UQl 

-179.921 



22800*00 

32397* 

0* 

1* 

• 001 

-179.918 

It 

0* ! 

23000*00 

32397* 

0* 

— — J t 

• 001 

-179.923 

1* 

0 • 

23200*00 

32397* 

0* 

It 

• 001 

-179.935 

1 • 

0. 

23hOO*00 

32397* 

_ 0* 

— ^ 1 • - — 

*001 

-179.953 

it 

0. 

23600*00 

32397* 

0* 

1 1 

• ool 

-179.979 

It 


23AQnaQn 

l2^SX.f 

0^ 

Lt- 

iQQl 

-129*995 

_x._ 

. 0._ 1 

2HqCu*00 

32397* 

0* 

1. 

.001 

1 79.986 

1 • 

0* i 

„ 2*1200*00 

32397* 

0* 

It 

• ool 

179.970 

It 

Ot f 

2Hi|00*00 

32397* 

0* 

1. 

• 001 

179.959 

1 • 

Ot j 

2H600*00 

32397* 

0* 

* t 

• 001 

179.953 

It 

0« 

2M800*00 

32397* 

0. 

It 

• 001 

1 79.950 

It 

S* 1 

2baOD.ao 

32397 * 

Ot 

1 A 

.001 

. 1 79.F50 

It 

0. j 

28200*00 

32397* 

Ot 

1 1 

• ool 

179.950 

1 • 

Ot ; 

28m00*00 

32397*. 

0*_ 

It 

*001 

179.951 

It 

Ot t 

28600*00 

32397 * 

0* 

It 

• 001 

1 79.950 

1. 

Ot 

28800*00 

_32397*. 

- Ot 

It 

• 001 

1 79.950 

1 • 

0. 

24000*00 

32397 » 

0* 

2. 

• 002 

179.950 

2. 

0. 

26200*00 

32397* 

0* 


• 002 

_X7 9.98^ _ 

2. 

0 . 

24m00*00 

32397* 

Ot 

2t 

• 002 

179.958 

2t 

Ot 










.1 


153 


TA6L£ 3C-1 (ConT*U) 

ASTP.(SA-210). LAUNCH VEHICLE OhePaUOwaL FLiftHT jK^^jEtTO^'V 

nohinal 

- FLlfiHMJATA . . _ 


FL16HT 

_ HASs 

THRUST 

ORAfa 

LUN(,(TUU(NAL 

P) rcH AN«*Lt. 

a^IaL 

NORMau 

tjhe 

- 

(TOTAL) • ~ 


acceleration 

OP ATTaCA 

F«RCt 

. FORCE 

. (SEC) _ 

Ckl4- 

(LB) 

(LB) 

(FT/SLC2) 

(OtG) 

(LB) 

(LB) 



0. 

u_ 

• CO) 

_l7f*’A9 . 

1 • 

0* 

26600*00 

32397* 

0* 

)• 

• 001 

1 79.V63 

1 • 

0* 

270QOiOO 

32397* 

0 * 

„ 1a 

• 001 

-l79.f98 

It 

-0. 


If) EHO OF |U battery LIfCTIHc# 


TAbLE 3C-2 

aSTP (SA-210) launch VLHlCLE OHENaTIOhal FLiLnT Tk^jEcTO^Y 

nohinal 

OKttlTAL FLIGHT OATA 



Flight 


- SPACE fixed - 

— 

SPACE fixed pOSiMo** mNU 

VEl-OclTT vector 

CONPUnenTS --- 


TINE 

RADIUS 

VEL8C1TY 

path angle 

X 

T 

2 

OX 

UY 

oz 


(SEC) 

;fti 

IFI/S) 

* (OEGI 

(FT) 

(FT) 

(FT) 

(FT/S) 

(FT/5) 

(FT/S) 

- . 

SSXtlB 

21 «f 79^«. 

25451.(2 . _ 

_ 90.QA1 

20257536 . 

. 354158. . 

6494067* 

_ -7999*11 

-61 9*49 

__ «9378'20 

2 ) 

593. 7B 

2l9l7H0b. 

25451.10 

90.001 

20352744. 

j55o44* 

6460/ 1 1 * 

-7961*60 

- 4 IV .93 

29370*94 


600 « 00 . 

2l9l7Ho«(. 

25450. V3 

VO. 000 . 

203027Q5. 

350559. 

9812090* 

-8192*56 

-622**3 

293)0*32 

31 

6q3 • 3B 

21917909. 

25450.83 

90.000 

202T9999. 

397773 . 

4699222* 

-6290*83 

-629.39 

29277*03 

HI 

6H3*fB 

21917994. 

25495.47 

89.994 

19914426. 

313937* 

7671325* 

-9909*15 

-892*09 

23*94*69 


BOO.OO 

21916839. 

25499.66 

69.979 

18)11220* 

178372* 

11933223* 

”13646*90 

-690*49 

2)681*38 


1 OQfl.Qo 

2l92l7Ss. 


A9.?5i4 

19886L85. 

-2255* 

159q2388. 

-1B909 * 18 

-904*99 

17*21*47 


l2oO.OO 

219244)2. 

25432.93 

69.934 

10817652* 

-180990* 

16999969* 

-22101*91 

-671 *H 0 

12952*51 

SI _ 

l24Ht7B 

21928543. 

25430.41 

69.930 

9359820* 

-234498* 

192773o9* 

-230^4*43 

-699.1 3 

11203*60 

*1 

1263.38 

219291S3. 

25430.10 

69.928 

8929060* 

-252925* 

i998D9|5* 

-23279*72 

-691*60 

10468*47 


IHQO.QO 

21933134. 

25421.09 

69.9)9 

4131365. 

-jH7s29* 

20539975 * 

-29537*52 

-766.69 

7350*94 


1 6oO .00 

2 I 9 HQ 831 . 

95422.29 

69.9)0 

1095760* 

-992445* 

2«9o7195* 

-25579.05 

-657.99 

1339*54 


iBoOcQA^ 2lNHt02«. 

254lB.fl9 

89.908 

-9QQ3209. 

-6Q8310* 

|1QA^3s9. 

-25147.95 

- 993.20 

-9755*79 


2000.00 

21954984. 

25418.09 

89.915 

-88"’5992. 

-468)83* 

1 VS22969. 

-23327.90 

-302*03 

-1057H*51 


220 O.OO 

21963990. 

25401.72 

89.929 

-132H5466. 

-728105* 

166737V7* 

-20161 .66 

- 95.43 

-15790*73 


2H00.00 

21949997 . 

25408.91 

69.999 

-16849253. 

-724219* 

1^2697G3* 

-15651.95 

119*02 

-20107 *54 

o* 

p- 

260C.00 

21972V59. 

25599.70 

69.972 

-19524943* 

-063082* 

»9o7223* 

-1069J.96 

3) 9*9i 

-23279*65 


2600.00 

21979366. 

25599.99 

69.996 

- 21081 722* 

-601599* 

**09-»212* 

-9635*38 

995.47 

-25128*70 

71 


219798q|. 

i559Q . 1 1 

iOiiU7 

-24*l5fii9Z. 

-H9iall*_ 

:ij99iU* 

iimjsii - 

491*82- 

-zmoits 


3000.00 

21973752. 

25589.98 

90*017 

-21992589. 

-986832* 

-109901 1 * 

1293.12 

494*23 

-25551*40 


3200.00 

21971385. 

25584.94 . 

90*035 

-20589992. 

-395471 * 

-•080773* 

7297.32 

758.91 

-2952^*91 


3 H 0 O.OO 

21947441 . 

25564.29 

9o*OH8 

-185712)5. 

-186923* 

-10767393* 

12839.06 

826.33 

-221 14*31 

• I 

-Jft»3.36 

21949438. 

25587.37 

90*053 

-14431499. 

-79702* 

-13&68895* 

16)82*51 

695*26 

-l9io2*l5 

HI 

3580.38 

21943999. 

25588.10 

90*055 

-1S895341 . 

-39928* 

-1H977795* 

17247*40 

694*82 

-16649*34 


3400.00 

2 I 94 JOL 9 .. 

255LA«ilL- - 

In* 054 

-EL502317 . 

- -16^14* 

?1**8938i9*. 

_ 17709*70 

496*67 

-16955*25 


3600.00 

21957897 . 

25599.87 

90*059 

-11554055. 

1H9023* 

- 18079479 * 

21571*39 

616.77 

-1379^*SS 


AOoO.OO ~ 

_2I952H7o. 

25401.22 

90*04) 

-4955099. 

304)07* 

-20291929* 

29221*00 

799*46 

-8242*12 


M200.00 

21997078. 

254)2.89 

90*040 

-1959086. 

999113* 

-21352794* 

25501*43 

426.9s 

-2299.72 


nHoO .00 

21991759. 

. 25429. 49_ 

90*059 

3|H9035. 

555365 * 

-21201966* 

25336.95 

976.96 

3602*30 

101 

9933.38 

2199088q. 

25424.43 

90*059 

3992123. 

570879* 

-21058215* 

25147.19 

950*56 

98)0*05 

») ORBIT 

INSERTION) 

inertial attitude hold and 

LOX NPV IN 

progress; 







2) begin Lh2 NPV{ 

3) initiate a HANEUVE^ to A|.i6N ANO MAINTAIN THE S-1VB/C5H ALONG 
THE LOCAL horizontal, NOSe LEaBING, POSITION 1 OOXN; 

*♦! END LOA NPV; _ _ 

SI END LH2 NPVI 

*1 initiate a HANEUVE** to ALiGN AMD MAINTAIN THi S-IVB/CSH NOSE 
THREE degrees above THE LOCAL HOHUONTAL, TaIl LEADING, 
POSITION 1 00«n: 

7| initiate a maneuver to position The s-ivb/csm for separation; 

B| begin l h2 npv; 

V) begin Inertial attitude hold; 

|0| end LH2 NPV| 


TAbLt 3C-2 (tO'<T»w) 





ASTP (SA 

*■210) launch vehicle operational 
nohinal 

orbital FL15HT DATA 

FE16"T |RaJ&eTuAV 



r 

Flight 


SPACE FIAED - 

_ 

SPACE FIAEO 

pus I ' 1 QN ANU 

VEEOlITY VtcTuN 



TIME 

RADIUS 

VELOCITY 

path ancle 

A 

y 

1 

UA 

uT 

0^ 


(SEC) 

IFT) 

(FT/S) 

(DEC) 

(FT) 

(FT) 

(M) 

(FT/S) 

(FT/S) 

(FT/S) 

IXl 



2l^9n7ftQ. 

-2&62L.04 _ 

9fl.Qb9 __ 

4)83559* 

57392b* 

-2!02*‘724* 

25127*62 

4H4 . 79 

5014.99 


‘♦60?»00 

21 43653^. 

25636.27 

90*058 

907917b. 

033797 * 

-1991^5601* 

23729.30 

302.09 

9997.91 


H8o0*30 

21431411. 

25646 . 5q 

9q *057 

12550210* 

975)47* 

-i7354i99. 

2o799.92 

110*05 

15049. )9 

121 

50o0f 03 

21426446. 

2S6b4.30 

90*054 

16308346. 

677490* 

-13882992* 

19614. )4 

-89 * 4q 

19547.50 

5QHQ«20. 

21425479. 

25655.52 

9q*053 

16955097. 

873232* 

-13081394* 

1565S.79 

-129*40 

20324*53 


S 2 o 0*00 

2142)?94. 

25659.12 

90*049 

19132212* 

841055* 

-46146*2. 

1 1509*57 

- 275.89 

22931.79 

t. . 

S*!oILaim- 

214 17 7 Ig « 

^44^^61 

9IL.041 

20885701 * 

568^39* 

- 4797776 * 

5743*17 

-349.71 

- 447.45 

25005. 73 
25950*00 


b600*00 

2141462b. 

25659.20 

90*028 

21407808. 

4639)9* 

292ltt0. 

-541.43 

* 

5800 >00 _ 

21412888. 

25655.30 

90*010 

20727365. 

334147* 

5364398* 

-64)9.49 

-999.9) 

24924*32 


AOoOtOO 

21412873. 

25649.90 

89*990 

19964567. 

196757* 

1 J 124392 * 

•121 1**72 

-786.8., 

22593*49 

- 

62oQtOO 

21414810. 

25643.89 

89*967 

1592«262* 

30395* 

14315990* 

-17123.24 

-7*9.2) 

19073*04 

13) 

6293.38 

21416401 • 

25641.10 

99.957 

142313)7. 

-43141 • 

16004092* 

•19140*37 

-784*09 

17043.99 


AlOJpaaO 

2l4A873«t. 

25638.04 

89.946 

17080573. 

-125899* 

1768*324* 

”21 15Q*q8 

-766*25 

14470*52 

^ I**! 

66Q0.00 

21424448. 

25632.78 

89*928 

7546704. 

-273204* 

20044428 * 

•23972.40 

- 999*84 

904**42 

6773.38 

21430519. 

25628.80 

89.9)7 

3258159. 

-387)86* 

21 177858* 

•25319.59 

-610*37 

3921*89 


68oO«QO 

2143)518. 

25628.24 

89.9)6 

2582679* 

-403220* 

21271510* 

•25431.34 

- 594*29 

31)4*54 

f- 

7030.00 

2143933). 

25624.22 

89*9)1 

-2529267. 

-508733* 

21283537* 

•25444.55 

-459.05 

-2994.92 


72C0.00 

2144716b. 

25623.37 

89*9|5 

-7498514* 

-994008* 

2U065122. 

•24011 * 10 

-243.40 

-9«32.20 

Hk. 

7iaflattfl 

21454219. 

25616.28 

89.927 

-12042508. 

-625104* 

17744692* 

• 21212*28 

-) 15.9^ 

-14360*34 


7600.00 

21460063. 

15611.70 

89.945 

-15902887. 

-630080* 

14395675* 

-17207*72 

99*03 

-199^*69 

^ 

7800.00 

21464037. 

25606. 62_ 

89.967 

-18860356* 

-599093* 

10224024* 

-12226*47 

241*98 

-22497.87 


8000.00 

2146598c. 

25601.38 

99.990 

-20747275. 

-534359* 

5482042* 

- 9553*53 

401*4) 

-24745. 10 

. - _ 

8200.00 _ 

21465912. 

25596.55 

40*011 

-21457)95. 

-439997* 

424433* 

-512*62 

536*88 

-25585.78 


enoo.oo 

21464052. 

25592.92 

90*030 

-20950866. 

-321765* 

-4655274* 

5553* )9 

634.54 

-24975.00 

^15|_ 

85l3t31 

21462339, 

25591 , 73 

9Q.038 

-20131809. 

-246770* 

-7435685. 

9872*2* 

681.25 

-23994.90 


8600.00 

21460769. 

25591.37 

90*043 

-19257138. 

-196701 * 

- 447 O 6 O 7 . 

11301*38 

704*49 

-22944*96 



8800.00 

21456488. 

25592.61 

9Q.052 

-164729Q9. 

-42700* 

-1374*540* 

1640**89 

726*56 

-19628*50 

16) 

89h2.38 

21453063. 

25595.37 

90*056 

-13910732. 

60691 • 

-I 833 I 818 . 

19494*79 

720*22 

-19564.77 


9COO.QO 

21451621. 

25596.93 

VQ.056 

-12755520* 

10)436* 

-1^248401 . 

205*4. 07 

7lO*4o 

-15)91.70 


92q0.00 

21446498. 

25609.29 

90*058 

-8314940* 

238970* 

-1476757). 

23608*50 

6b/«97 

-4893.77 

, LZI_ 

92<*D.2Q 

-2J 44545a. _ 

25604.J43 

90*058 

-73^8738. 

264898* 

-20)42398 * 

24056*19 

939*74 

-8750*26 

r 

9403.03 

2144)324. 

256)4.10 

90*058 

-3402074. 

990692 • 

-21l9®824* 

252*4.07 

950 . 4e 

*n024*07 


9600.00 

21436214. 

25628.44 

9q*057 

1704921 . 

49Q302* 

-21363348* 

25537*80 

433*15 

2Q72**4 


98oO.OO 

21431189. 

25637*09 

90*056 

6715984. 

532377* 

-20344724. 

24333*37 

2*4.40 

9068*40 


in C5H StPARATiyiii SUL-PiiriLL JtJUifiJU. — - 

12) cSM oockinq; 

_ III Lh2 HPVI _ .. _ 

|<l) END LN2 Npvt 

^ 15) initiate a maneuver to position The vehicle fOR OOCrINC module 
extraction! 

I i») BE6IN Ine rtial attitude moloi 

)7) D0CKIN6 module EXTRACTION) 



156 




TABL6 3C-2 |CuHl*u) 

ASTP ti»A-^*0» tAUNCH VLHlCLC OkLKaTiOhal ftlGHT |hAJLclo*«t 

nominal 

„OHblTAL FLi6HI UATA 


FLltehT 


SFaCE ^ 1 AEO 

— 

SPAtt t UED 

pb8lMo>« aNO 

VtLucn» VtcTOR 

CUMPOnLnTS --- 


TIME 

HAOlUS 

velocity 

PATH AN8LE 

X 

T 

z 

UA 

UY 

03 


(SEC) 

(FT) 

IFI/SI 

(0E6I 

(F T J 

IFTI 

(fu 

IFT/Sl 

CFT/Sl 

1FT7S1 

V893«3tt 

_ 2il28«66*_- 

_25662*25 . 

_ _9jj*08S 

_ 09610J[^* 

888683* 

-|966®I06* 

23206 *0* 

309*3* 

10730 

08 

IC30C*00 

2162623a* 

28667.6b 

90*088 

11398628. 

873069* 

-1U1609u7* 

21739*30 

131*01 

I30Q6 

95 

.. 10200*00 

2162160b* 

286Sb*82 

90*083 

18320389* 

800963* 

-16983629* 

1 7090*79 

-67*95 

16380 

7 8 

io**oo*oo 

2l6l67e*|, 

28661*18 

90*080 

18636310* 

886621 * 

-10889866* 

13031*18 

-211*16 

22105 

22 

ioAoo*oo 

2I6126Q2* 

28663*61 

90*063 

20990886* 

696926* 

-61969b! . 

7618*86 

-360*60 

26566 

03 

I0000*00 

21609196* 

28662*89 

90*032 

21376210* 

6| 1669* 

-1183087* 

1378*67 

-607*68 

25621 

08 

IIOoHaIUL 

216069S7, 

2868 

_9Q*J1L7 

21036126* 

3Q3923* 

3958606 * 

-6739*93 

-506*5} 

28210 

95 

u2oo*ao 


28686*66 

89*998 

19096896* 

1O0190* 

0036208* 

-10800*90 

-660*60 

23361 

63 

1 1H00*00 

21607606* 

18668*86 

89*976 

16866337* 

67798* 

13211676* 

-18619*23 

-670*83 

30162 

29 

1 1600*30 

21610682* 

28663*36 

09*988 

132^1 Jl^* 

-08880* 

|60328i0* 

-20193*06 

-086 * 20 

18088 

06 

1 1 MqO *00 

2161S389* 

286j6*62 

09*936 

8863066* 

-212109* 

1 9693768* 

-23333*13 

-609*19 

10629 

99 

12000*00 

21621779, 

28636*22 

09*922 

3990771 • 

-326966* 

21069267* 

•38178*10 

-816.30 

6601 

59 

1 ?2oo«no 

21929UU* 

886AC«AO 

89*918 

-1110828* 

-617608* 

21396239* 

-2k5?9*51 

-903*8f 

-U9« 

34 

12*«00«00 

216367Q0* 

28627* 18 

89*916 

-6169729. 

-6O8O0O* 

2082’921 * 

-26887*0* 

-267.91 

-7328 

32 

126oO*00 

21663860* 

28623*81 

09*928 

-1043”67* 

-823668* 

10699836* 

-23131 *80 

-116*96 

-12930 


12600,00 

21669871 , 

28619*27 

09*961 

-16916213* 

-832162* 

186Q7162* 

-10620*66 

38*73 

-17799 

01 

1 3000*30 

216S6296* 

28618*38 

09*961 

-10190633. 

-809061 * 

1 1663008* 

-1^603*96 

188. 69 

-21682 

00 

13233*30 

2I6S6822* 

28600*99 

09*903 

-20338976. 

-680762 • 

6026023* 

-0168*36 

332*72 

-36270 

21 

iAMQflaOa 

2l6S760ta 

18403*76 

9Q*QG6 

-21176®J9* 

-302192* 

40^316* 

-3JA6.66 _ 

639*28 

-255g6 


13600*00 

216S6196* 

18899*68 

90*022 

-21202867 * 

-209026* 

-3276961 * 

3913*|9 

830*95 

-25293 

22 

136o0*00 

.216S3826* 

28896*96 

90*037 

-19626238* 

-172671* 

-6199161 * 

9708*23 

567*06 

-23665 

90 

1H000*00 

21669793* 

28896*99 

90*066 

-17328663* 

-82309* 

-1366^670* 

18101*09 

610*72 

-20656 

34 

1H200*00 

2166S601, 

28400*10 

90*081 

-13092610* 

69262* 

-• 637V339* 

19863*39 

599*14 

-I08OO 

9| 

1NN00*00 

21660697, 

28606*30 

90*086 

-9876167* 

108079* 

-I 9103668* 

22910*80 

583*52 

-Il906 

35 

1 *(6qD*00 

2I63S091* 

28818,19 . 

90*086 

-6761696* 

208898* 

-20096337* 

_26977*50 

670*02 

•1 

0 

lit 

0 

lA 
• 1 

92 

1N800*00 

21631 107* 

28628*89 

90*083 

322232* 

379080* 

-2l62&9l9f 

28619*79 

373*82 

9|5. 

66 

isooo*oo 

21626366* 

2S63t*26 

90*083 

8386885* 

636780* 

-20733031 • 

29609*36 

280*72 

6676* 

77 

1S2q0*00 

21621666* 

28667*93 

90*083 

10199383* 

673686* 

-10056772* 

22872*39 

116*88 

12177* 

59 

1SM00*00 

21616962* 

28686*77 

90*082 

16331391 * 

602602* 

-I&906OIO* 

19096*80 

-28*77 

17189* 

69 

1S600*00 

21612^92* 

28662*67 

90*080 

1 7698036* 

603609* 

-1*006299. 

16937*88 

-103*09 

31323* 

06 

A&tnO*Dn 

2l60il6n. 

28468*82 

90*068 

20067039* 

618013* 

•7699990* 

0979*30 

-208*56 

26062* 

12 

16000*00 

21606S1Q* 

28668*70 

90*036 

21^82378* 

369238* 

-3523619* 

3016*36 

-398.54 

25689* 

74 

16200*00 

21601889* 

28663*01 

90*022 

21292198* 

261629* 

3596683* 

-31 l7*lS 

-676*01 

28908* 

51 

16600*00 

21600666* 

28688.86 

90*008 

20017678* 

189967* 

7866769* 

-9060*73 

-831 *5l 

23996* 

41 

16600*00 

2160116b* 

28683*28 

09*906 

17699866* 

80932* 

131Q3691 * 

-16990*20 

-853*64 

21156* 

21 

166q0*30 

21603SSO* 

28667*90 

09*963 

16273871 * 

-89263* 

189<|0026* 

-19097*10 

-563*18 

17111* 

91 

1 TOoO*00 

2160777°, 

28663<ai . 

09*963 

1qq8388^* 

-166280* 

16003831 * 

-^2608*63 

-801 *72 

12098* 

81 

1 72oO*00 

21613871 , 

28639*00 

09*920 

8317660* 

-280068 * 

20761 102* 

-29638*80 

-63«*O0 

6392* 

07 

. 17600*00 

216209SQ, 

28638*89 

09*9l9 

297010* 

-338696* 

216|6309* 

-28631 *2* 

-336*69 

327* 

37 

17600*00 

2162777b* 

28632*67 

89*910 

-6837207* 

-392362* 

20070963* 

-29970*07 

-227*31 

-8788* 

69 


m INI T lATe A MANEUWfR TO ALi&N A^O «4LN lAlh J I V AUOMi 

THE LOCAL horizontal, TAIl LCA01N6, POSITION 1 00«N| 


ASTP (SA-2101 


Fti6nT 

Tine 

. (S£C) 


— - SPACE FiAEO 
RADIUS VELOCITY 

ifT) iri/S) 


1 6000*00 
182q0*00 
IBIgOtOO 
16600.Q0 
166oO«00 
IT OOfliBO 

192o0«00 
ITHOOtOO 
|9«00»00 
19600«00 
200 oO «00 
^o2afl«iQ 
20900«00 
20AOO»00 
20SOO«00 
2 l 000 t 00 
2 1 200*00 


21*00«QO 

2lBoO«OD 

22000«00 

222q0»00 

22H00«00 


21HHo’96 

_2l«tMS66| 

21H98S7^ 

21h99SA^ 

2IH«i877| 

11914112 

2199308s 

21938984 
21939531 
21929943 
21925908 
lUli oM a 
21914391 
2191 l87f 
21907914 
21903159 
21399371 
2139493 b. 
21399737 
21399439 
2139439s 
21399882 
21905095 
.21911 9 18 


228oO*QQ 

21918398. 

25637*97 

23OOO*0O 

21925305* 

25635*09 

232q0*00 

21931972. 

25631*70 

239qO*00 

21936338* 

25629*53 

23600*00 

21939511* 

25622*63 

238o0*^0 

2 1 99o8S«* 

154UU91 

29000*00 

2199Q933* 

25*12*55 

29200*00 

21938502* 

25608*99 

299oO*00 

2193593Q. 

25*o9*91 

_29600*00 

31931*14* _ 

25608*69 

29BoO*00 

21927921 • 

25612*90 

25030*00 

21 9231111. 

25620.^9 

25200*00 

21918804. 

25629*92 

259qO.0O 

21919592* 

25690.02 

2S6o0*0O 

21910291. 

25*50*59 

25800.00 

21905999* 

25659*91 

26000*00 

21901*94* 

25666.99 


2l39798n* 

25671*01 

26900*00 

21391605. 

25672*16 


25625.35 

25620»78 

I561S.41 

25610.39 
25606.70 

_2&40n4J__ 

15601.81 

25603*99 

25609.16 

25617.19 

25627*26 

25438.28 

25691.98 

25658*12 

25668.75 

25668.39 

25668.35 
2»#44iJA 
25641.72 
2565# *72 
25658.56 
25697*88 
25692*96 

_ |54ilOAiL- 


Aii.l2S 

89*939 

•9.957 

89*978 

89.999 

90*018 

9Q.Q23 

90*093 

90*098 

90*051 

90*051 

90*051 

9Q*jaj>JL 

90*050 

90*050 

90*099 

90*096 

90*038 

9fl»027. 

90*01 1 

89*991 

89*971 

89*951 

89*935 

89.929 

89*921 

89*926 

89*937 

89*955 

•9*975 

•9*995 

90*019 

90*021_ 

90*039 

9q*095 

90*098 

90*098 

90*098 

90*097 

90*098 

90*098 

90*098 

9Q.Q96 

90*090 


TAbLE 3C-2 UONT'OI 

CM VEHICLE OFEKATIONAL FClft^T THAJtcTonT 
NOrtlhAL 

.__OaalJAL_FLliHl tfATA _ 

— - SPACE FIAED pUSlTlon aHU VtCOClTT VECTOR cOUPOnENTS --- 
: X Y 2 DA OY uZ 

(FT| IFTI (FT) (FT/Sl IFT/S) (FT/Sl 


•92544L 

•943938 

•917101 
•376563 
■315079 
■236567 
•1958_6Q 
-98398 
50087 
193908 
227739 
296912 
397679 
377391 
389694 
369559 
333251 
278299 
20 8261 
127517 
90988 
“96170 
•128873 
•202399 
•24 2^3 
•304396 
-331912 
>336628 
-322152 
-289250 

^90295 
■178355 
-107982 
-31967 
93^7 8 
115033 
178q|8 
229126 
265613 
285697 
288907 
279119 
29 9007 
200297 


1’138099*. 
1«*3i0991 * 
1255*876* 
8088330* 
3160309* 
-19h6399* 

-11581281* 

•15985155* 

-1859’292* 

-2055?328. 

-21900007* 

-199918*2* 

-14757168. 

-13111369* 

-87i55*6* 

-3821988* 

1290379* 

4327264* 

1 iQOl 193* 
1^018521* 
18229979* 
20373199* 
3*3^1298 * 
21114691* 
19479352* 
17 io 9729* 
lf5*9949* 
9255996* 
_±1L^®99* 
-679789* 
-5725895* 
-10950906* 
-19580068* 
-17880919* 
-201*3650* 
-21299096* 
-21220532* 
-ll9308?0* 
-1 75 o2039* 
-1*«071792* 
-98357 80* 
-5034896* 


-^2599 

-19516 

•15021 

-9673 

-3778 

232* 
9298 
13792 
18505 
22171 
29582 
25598 
. 25_l58 
23281 

20049 

15705 

10937 

9571 

-1554 

-7590 

-13187 

-18027 

-2183* 

-29399 

-2557^ 

-252*9 

•23555 

-20182 

-16291 

-11075 

-J*2^1 

809 

8*99 

12997 

17935 

21389 

29121 

25989 

25906 

23872 

20969 

16862 

4J78.9 

8028 


*39 

33»*3# 

-25591^*56 

*72 

389 * 7o 

-29673*1) 

• 81 

381*67 

-22397*23 

*31 

371*08 

-18752*96 

*30 

339.09 

-19093*17 

*25 

287.87 

-8629*53 

*ll 

220*92 

-2661*00 

*20 

112*12 

3951*83 

* l4 

57*29 

9389*59 

*89 

-29*95 

19788.37 

*30 

-112*99 

19350*50 

*39 

•1®4*82 

22*05*63 

*99 

-298*32 

29952*95 


*10 . 

- -101 

•45 _ 

-l)50» 

*80 

*21 

21 

*99 

-)6604 

*99 

*87 

|15 

*2o 

-2o751 

*93 

*91 

257 

*88 

-237|7 

*26 

*85 

353 

*68 

-2532^ 

*59 

*71 

927 

*38 

-25996 

•)1 

* 08 

975 

*13 

-212)4*56 

*21 

999 

• 48 

•2)563 

*95 

*93 

985 

•1) 

-17*87 

• 75 

*97 

998 

*39 

-)2*o7 

*99 

*62 

38* 

• 06 

-7196 

*21 

*79 

302 

*53 

-11*1 

•12 



• *• 

19^3 

• 31 

- 

• 11 

93 

*)1 

107*3 

• 37 

*74 

-20 

*)2 

15985 

• 72 

»*37 

-130 

*22 

20297 

• 88 

*89 

-230 

*70 

23999 

*11 

*15 

-315 

*83 

2525* 

*58 

>•01 

-3*0 

• 80 

25^ 

• *9 

1*7) 

-922 

*13 

29510 

• 77 

*3) 

-938 

*59 

2200* 

•02 

*2) 

-928 

*79 

1829* 

• 24 

• 21 

-399 

*29 

13997 

• 54 

*)0 

-337 

*59 

788* 

•41 

»*72 

-2*2 

*29 

1875 

•7) 

>*28 

-|73 

*28 

-9290 

• 31 

>•98 

-75 

• 98 

-10! 13 

• 99 

*59 

23 

• 73 

-15909 

• 39 

*32 

119 

*9* 

-19823 

• 41 

>*35 

20 7 

*1) 

-23101 

• 39 


table JC-2 (CoNT*u) 

ASTP (SAo2}Q) launch VLHICLE OPCNaTIOihaL fLIUnT JmaULCTuKt 

nohinal 


FLifirtT 


. SPACE FIXED 

mm^mm 

tJlk rk4BilO 

— SPACE 

•cjo I m. . 

FIAEO 

pOiiMoN aNu 

YeEOcITY VtcTON cU'^PUn*. 

NTS — 

T1H£ 

RADIUS 

velocity 

path ancle 

A 

Y 

i 

DA UY 

Di 

— tSECi — 

(FT) 

-Cf J/S) 

Icdec) 

CFTI 

(FT! 

JPTI 

IFT/SI iFI/Sl 

IFT/SI 

7aaqO 


^47a*^7- 

f^*AAO 

2iiBV*AO* - 

1157*5* 

_ lV/*1* 

•71*32 •2’3*5a 

2s****7’ 

26aoo*oo 

2136830H* 

2S667 *03 

9a*oi6 

23763207. 

*10*7 • 

i»133l»9. 

-•1*1.19 •3«Q**0 

2l9i3.** 

27000*00 

2UB764|4|« 

25*62*32 

69*998 

18997905* 

19003* 

- ’920071* 

"ll’OQ.Bl -327*13 

22733**1 


ivi CNo OF lu battery lifctihe* 



TAbLE 3 C -3 

ASTP (SA-210) launch vehicle UhCNaUOnAL fLiCnT JKajLlTqHT 

nonihal 

.ORblJAL FLitHI UATA 



Flight 


Earth Fiaeo 


— 

- EahTh FiAtu PwsiliwN 

AND VcLDLiTT 

vLCIuh CUnPUNENlb ---- 


TIHE 

POSITION 

VELOCITT 

path angle X 

V 

Z 

UA 

UT 

02 


(SEC) 

IFT, 

(FT/S) 

(DEG) 

(FT) 

(FT) 

(FU 

(FT/ 5 ) 

( 1 T/>) 

(fT /51 

iJ_ 

S? 3 *iA 

_ . AiifllJn^ 

11 A 15,29 

, 90*001 

- 371919 * 

* 1 ( 3376 * 

6116090 * 

- /(jy b • 63 

- 6 o 2*33 

22667*16 

2 ) 

S 93 * 7 d 

61 lH 67 ji. 

2 n 695*25 

90*001 

- 37615 /* 

- 1 136 b 7 * 

6 t 32 ^ 6 y * 

-/ 021*96 

- 600 * ab 

62662*32 


600*00 

629111 «. 

21691*65 

90*000 

- 120310 * 

- 116766 * 

« 279211 * 

- 71’! *22 

- 765*11 

23611*55 

31 

6 o 3 • 36 

6375764 * 

21691*61 

90*000 

- 111623 * 

- 121131 * 

6359071 * 

- 7283*11 

- 776*96 

23562*11 

HI 

A<t 3 t 9 e 

7350552 * 

21692*06 

69*995 

- 762785 * 

— 1 90660 * 

7309310 * 

- 6377*12 

- 672*91 

A 2217.66 


BqO'OO 

I 1056251 * 

21662*52 

69*976 

-2366921 * 

- 222110 * 

10 ^ 95279 * 

- 12365*62 

- 235*13 

21316*72 


1 BpOaQO 

1 &a 7 BAA^>. 

- 21672^32 

_« 9 * 95 s 

-S 33 Q 1 £l 6 *. 

- 206606 -t 

117 i 33 A 9 . 

- 16911*61 

376*15 

17957*13 


1 2 o 0*00 

20090110 * 

21665*76 

69*933 

- 9 Q 9261 1 * 

- 71106 * 

l 7 Vli 9 ob* 

- 20512*12 

990*62 

12617*61 

S) 

1261*76 

2116 H 717 * 

216 /^ 1*55 

89,927 

- 10151756 * 

- 811 * 

167 h 65 S 6 * 

- 21190*92 

1177.96 

12095*11 

A) 

1263*38 

21653669 * 

21661*27 

89*925 

-10656631 * 

21563 * 

16 V 66295 * 

- 21711*36 

1230* 1 1 

11561*27 


1100*00 

21231356 * 

2 l» 63*30 

69*916 

- 13171222 * 

163273 * 

201 l 2 < 16 a* 

• 23079*62 

1536*60 

6556*51 


16 oO *00 

26 Q 55792 * 

21661*16 

89*906 

- 18212976 * 

535007 * 

21306099 * 

- 21397*05 

I 95 l*a 2 

3016*67 


IfgO.OO 

AlAOlSV' 

21666.97 

ikfjLinh 

- 23117155 * 

953226 * 

21 ^ 0 ^ 53 j 

- --^ 112 ^#j«Ll 

- 2193*92 

r 2 G 2^*29 


2000*00 

31535562 * 

21669*70 

89*912 

- 27926545 * 

1396077 * 

20266697 * 

• 23 | 75*30 

2216*15 

-•lA 0*15 


22 oO*Oo 

371091 B 3 * 

21670*36 

69*927 

- 32336126 * 

1623621 * 

16115253 * 

• 2 o 707*10 

2001 * 0 # 

- 132 Ao *12 


2100*00 

391931 H 2 * 

21667*59 

69*917 

- 36139215 * 

2162569 * 

15009662 * 

- 1 / 157.99 

l 5 l 7*/2 

- 17651*98 


2600*00 

1076 Q 232 * 

21660*96 

89*971 

- 39139921 * 

2126276 * 

1 1 116019 * 

- 12719*16 

675*55 

- 21109.51 


26 oC *00 

11791601 * 

21651 *22 

89*996 

- 11183192 * 

2520716 * 

66 <t| 06 /* 

- 7629.11 

23*35 

- 23110*66 

7 ) 

f 9 « 3 > 3 A 

122 AA 29 «. 

2161 Q .37 

9 iUai-Z. 

- 12151351 * 

2135502 * . 

_L 9 t 5 J 2 l 4 


- 9 i 9*11 

.- 21511 *§ 3 _ 


3000«00 

12275165 * 

21639*99 

90*018 

- 12164216 * 

2129307 * 

1622 ^ 76 * 

- 2156*31 

- 953*01 

- 21524*78 


32 oOaOO . 

12207519 * 

21629*60 

90*036 

- 12010598 * 

2135611 * 

- 3062763 * 

3106*03 

- 1961*51 

- 21312 M 0 


3100*00 

1159 o 78 n* 

21622*50 

90 * 05 q 

- 10816919 * 

1637002 * 

- 7 # 16021 * 

6771*07 

- 2993*39 

- 22810*59 

A) 

3533*38 . 

1 QB 79116 . 

21620*67 

90*056 

- 39121559 # 

U 95721 * 

- 10752 ^ 50 * 

12107*31 

- 3613*65 

- 21 i 3|*26 

9 » 

3580*36 

10572068 * 

21620*66 

90*057 

- 3862 A 266 * 

1021073 * 

- 11729006 * 

13217*23 

- 3616*76 

- 20116*50 


36 pQ >00 

10635331 a 

21620*79 

90 * 05 # 

-38562557 * 

915391 * 

-WUA'tAS* 

. 1 JA 69.|7 

- 3696*76 

- 20103*16 


3600*00 

38758292 * 

21625*61 

90*062 

- 35397595 * 

69651 * 

- 15766305 * 

17610*63 

- 1622*10 

- 16332*65 


1000*00 

36583561 * 

21636*90 

90*063 

- 3 I 18 S 755 * 

- 666562 * 

-| 86 oii 62 * 

21076*15 

- 5092*69 

- 11697*65 


12 o 0*00 

33911 ‘ 61 i«. 

21653*31 

90*062 

- 27010701 * 

- 1926616 * 

- 20 l 23 *A 9 * 

23209*76 

- 5251*00 

- 6911*17 


1 lO 0 * 0 O 

3067 Q 61 7 • 

21672*61 

90*061 

- 22265731 * 

- 2961903 * 

- 21155 - 167 * 

2 ll 32 *l 1 

- 5066*66 

- 611*25 

10 ) 

•«N 33 * 3 a 

30319211 • 

21675*90 

90*061 

- 21179509 * 

- 3132957 * 

- 21 167 A 6 Q* 

21163*61 

- 1999*91 

106*05 

1 ) 

ORBIT INSERTION) 

inertial attitude hold and 

LOX NPV |N 

progRessi 







2) eCGiN lh2 npv: 

2) Initiate a nANEuyL** to align and hainiain the s-ivo/csh along 
THE local horizontal, NOSc leading, position 1 00«N{ 

,11 Lhfl LflA — - 

SI END LN2 NpVl 

A) initiate a NANEUVEM to align AMD MAINTAIN TNG S*1VB/CSN NOSG 
THREE degrees aBOvG THE LOCAL HORIZONTAL* TAlL LEADING, 
POSITIDn I D0«N| 

7} initiate a maneuver to position The S-IVB/CSH FOR SEPARATION! 

Bl BEGIN L MZ NPyj 

9) BCGlN inertial ATTITuOE HqLD! 
lOl END LHZ NpVI 


TAaLt- 3 C -3 (CONT'u) 

ASTP (^A>210I launch VCHlCLL OpLhATiONAL FNi<>*iT ^ m jt.L 1 ^ 

NOni NAL 

_ _ ORalTAC PLlCiHI UAIA_ 



FLiiiHT 


eahth ruto * 


- 

— 

- Earth f ix^u pwsiT iun 

aNO VtLOLl 

TY 

VECTuM COhPwNENT0 - — 


TIME 

POSITION 

velocity 

Path an6Le x 

Y 

Z 

OX 


OY 

U2 


|SEC) 

)TT, 

(FT/S) 

(OE0) 

(FT) 

(FTI 

(FT| 

(FT/0 

1 

(f T/0) 

CFT/0) 

111 


_ 202042001 

21474*&7 

90 

• 041 

-21311772* 

-3166912* 

-21 *64277* 

21140 

96 

-1940*00 

299*03 


OO 


29491 *72 

90 

• 04o 

-17H7I9J2* 

-39*9097* 

-2O70727j* 

23790 

06 

-1»|t*39 

60(^3*13 


*)6qO«00 

226279Q0* 

217q7*03 

90 

• Q09 

-12000250* 

-1716069* 

-1920i222* 

22214 

64 

-24o4*«4 

IO100*9o 


!>0o0*00 

14S79&01 • 

29710*42 

90 

*004 

-0461 7H9* 

-03199S7* 

-167)*667* 

19180 

2T 

-2270.92 

10q22*03 

12) 

S0n0*20 

1073HS07* 

29720*01 

90 

*000 

-7091910* 

-0639003* 

-16094909* 

16004 

67 

-2091*00 

10903*01 


&200*09 

lSl3909g, 

29722*90 

90 

•001 

-0 1 22600 • 

-0679/60* 

-13294421 • 

10713 

21 

-046*04 

I9Q11.01 


- shoDjUc 

U04l21lA _ 

29720*07 

90 

• 012 

- -21101 10 • 

-0#9|0q^* 

-9170900* 

U193 

22 

700*97 

22027*27 


^600«00 

7073’63* 

29112*72 

90 

*029 

-602977* 

-0360001* 

-1040144* 

6079 

20 

2024*34 

23014*67 


SOoOaOO 

H6071OO* 

29201*14 

90 

*01 1 

• 622<l* 

-1679202* 

27Q029* 

673 

10 

1204*29 

21322*49 


60oO*00 

627S969* 

29609*32 

09 

*909 

-610266* 

-2467121* 

0074170* 

-6710 

77 

0431 *•! 

22017*40 


t(2oO • QO 

lOObBHOo* 

29*70*73 

09 

*964 

-1001202* 

-2363004* 

9093141* 

-9001 

21 

7102*70 

21102.14 

12) 

6292t38 

12012793* 

29679*85 

09 

• 90S 

-2912220* 

-1671S09* 

11431907* 

*121 12 

71 

7603*69 

20000*07 


A^go.ao 

1 92 799 1 1| . 

29AZ1.14- 

09.991 

-6331928* 

-019«l0O9 

I94i;102* 

•11180 

12 

_ 4U9*## 

14214.10 


64q0*00 

1099S1 lo* 

29660*22 

09 

*92s 

-7624906* 

400211 • 

14027090* 

-18214 

to 

0600*99 

11q7i.78 


6772*30 

22020460* 

29460*93 

09 

*9|3 

-1 1020122* 

2266111* 

109q07o3* 

-20049 

07 

0713*24 

9002*19 


6000*00 

22097130* 

29468*66 

09 

*912 

-11095227* 

2097722* 

19141021 • 

•21190 

09 

•600*37 

9|40*t| 


7000*00 

2639S930* 

29671*93 

09 

*900 

-14029105* 

1290510* 

20^42020* 

-22900 

10 

0201*41 

2746*21 


7200*00 

29(,26903* 

29679*09 

09 

*912 

-20499078. 

0012100* 

20*46279* 

-22026 

19 

7l92*|1 

-1772*41 

s 


129^^711 1 f 

T 1 ^ 

09.926 

-^33311117. 7119776* 

19741008. 


Oi 

04f1i24 

-7ll0t04 


7 6oO * OO 

2S620T3i * 

29671*99 

• 9 

*913 

-29781009* 

0092993* 

17008100* 

-21091 

00 

3771*09 

-12222«O0 

. 

7000*00 

27070197* 

29660*96 

09 

• 96S 

-33720925* 

0620O1O^ 

11916001* 

-10212 

61 

1030*01 

-16040*19 


0O6O*OO 

29439790* 

29409*90 

09 

*909 

-37000200* 

0691067* 

1 121i936* 

•11112 

22 

-9|7*00 

-19900*22 


02oO*OO 

10903204* - 

29610*04 

90 

• 012 

-39614300* 

0246177* 

4992116* 

-9097 

CT 

-3131*41 

-22212*24 


0m6o*oo 

91601194* 

29627.00 

90 

*031 

-10931940* 

7321303* 

2290069* 

-6099 

02 

-0043*70 

-22122»92 

141- 

0Si2*20 

- 11093130. 

29633.67 

90 

• 019 

-61320747* 

4800761* 

-26fil37*_ 

-39lill 

32 

-ill9t10 

-2319i *10_ 


0600*00 

11074227* 

21629*03 

90 

• 010 

-11391331* 

0926313* 

-2292206* 

221 

00 

-8060*16 

-232*9*24 


00 oo*oo . 

^11578057. 

21424*00 

90 

*001 

-10004107* 

1122626* 

-6026221* 

0001 

91 

-9897*11 

-21*40*21 

14) 

09m2*20 

910S029«|* 

29627*21 

90 

*000 

-39749060* 

2620063* 

-942069q* 

9021 

OT 

-109q4*71 

-20102*40 


9000*00 

10763220* 

29620*42 

90 

*009 

-29210406* 

2000102* 

-1096i777* 

10201 

14 

-1 1230*26 

-19302*32 


92oO*QO 

29^90033* 

29620*10 

90 

*04q 

-24690027* 

•321679* 

•11179060* 

16710 

62 

-1 19»O*10 

-14711*93 

)7) 

_ 72h0*20 


21090*79 

90 

*04q 

-34002060* 

-0|102O* 

•10O9920O* 

10001 

24 

-12001*90 

•11007.11 


9HoO*00 

27693430* 

21603*12 

90 

*04q 

-33370216* 

-2717014* 

-17192409. 

10209 

19 

-12063*67 

-11302*46 


96oO*QO 

2S3«421o* 

29671*69 

90 

*009 

-2963^092* 

-0110720* 

-1894|064. 

20922 

|4 

-11141*09 

-43O0.9) 


9000*00 

22707939* 

29690*92 

90 

*000 

-20O77S06* 

-7202296* 

-19496170* 

22100 

27 

-10101*00 

-997*03 

Ih.csM 

SEfARAllPrii 

4lA PANtU WETTXSOlU 











12 ) CSH OOCKlN^l 

12) tCSlN LH2 Nf¥| 

1*1) END LH2 NPVI 

16) initiate a nancuve^ to PosiTi^M thi^ vehicle tor OOCrINC mooole 
extraction) 

JAl- iEg»W I N EATML ATTH tf Oi. H OkO ? 

17) 00CK1N6 module EXT**ACT|0N; 


table 3C-3 (COHT'U) 

A^TP (SA-210) launch vehicle OPERaTIUNAL pElCnT TKaUECTuRT 

nohinal 

OJliaTJ^L fLiiHj CAtA. 


Fl16HT 

---- 

- Ea8TH FIAEO 


--- 

- EaRTh FI*eU POSlTloh 

aNq VelOlITT 

VECTON cOnPuneNTS — -- 

TlHE 

POSITION 

velocity 

Path ancle x 

V 

2 

OA 

OT 

02 

(SEC) 

ifu 

(FT/51 

(OE 6 ) 

(FTI 

(FTl 

(FTI 

(FT/SI 

(FT/51 

(fT/s» 

18 I 98*3.3* _ 

3l 

2«699*31 

90*057 

-22960058* 

-8iT25*AJ 

-l**7oi75* 

22023*2* 

.-9321*22 

15Q7*1 7 

ICCoOtOO 

294 S 0377 * 

2*707.92 

90*057 

-20519819. 

-9i287i9* 

-l9^5**19. 

22*7**82 

-*2l 1*98 

* 333 * 6 * 

— . _ — 102 o 0*00 — 

26268381* .. 

- -2*719.92 

90*055 

-15996983* 

-10S3030** 

«17V78795* 

22138*12 

-5721*41 

9393*68 

10*00*00 

22*289*1 . 

2*t25.70 

90*052 

-11739923* 

-1 13f >0*7* 

- 156375 * 5 * 

20251*07 

-2*o7.*9 

13905*82 

10600*00 

188232*1. 

- 2*72**88 

90*0*5 

-7965161 • 

-1 1635*78* 

•12*69*73* 

17336*66 

373«2* 

1762*.** 

108q0*Q0 

1999|6*5, 

2*718.2* 

90*033 

-*863552* 

-112338*6* 

-8*5*073* 

135*7*35 

36*2*17 

20380 *** 

. 4_iOoOAQg- - 

11^953*4. 

Jill437.*Xl 

90.nia -9&9n*l2. 

-1018532Q* 

-*9ilS004a 

. 9088*27 

68lD«*8 

219*2*72 

1 l2oO*UO 

8*212*3* 

2**95*78 

89.998 

-1257752* 

-8528898* 

*2^29* 

*|85*25 

9*90*55 

22326*18 

11*00*00 

779808*. 

. 2*68*. 93 

89.976 

-929017* 

-63*00*1* 

*‘•**200* 

-908*10 

12107*2* 

21*92*70 

1 16q0*00 

9*77021 . 

2 * 477.12 

89.953 

-1616*5*. 

-372712*. 

8542100* 

-5933*56 

l39o8. 1* 

19501 *7q 

11*00*00 

12*3703*1 

2*673.33 

89.93* 

-328I06Q. 

-825943* 

12175675 * 

-10638*91 

19972*61 

16*7*.*6 

12000*00 

18332812* 

2*673**5 

89.919 

-583*983* 

2207279* 

1509**2*. 

-1*789*71 

15218*93 

12586*81 


a 

C : ^ 

F.o 


2ROO&PQ 

2 & 00 a 0 Q . 

28 o 0 « 0 o 

30DQ«00 

3200«00 


23IR7RSII 

273&2070 

3057217} 

33H*»e77a 

359359i<( 

379957*0 


3*00t00 39599 ** 1 . 

3800»0fi _ 9072I375* 

*OQO«Oa M30009*. 

9200«Q0 _?jL992199,__ 

99 oO *00 91129IQ5* 

*♦>001^111 TjtlAQOl^i 

9«00»00 3«9t209Q* 


sooo«oo 

S2oO«QO 
5 * 00 *00 
5*00*00 


370992*0 

3*a*t002 

32192715 

29}76a*B 


2**79.99 
2**a2t*7 
2**81 *9* 

2**77.50 

2**69.19 

--2l.eSi»2a..- 

2*****«8 

2**37.0A 

2*431*72 

2**32«38 . 

2**39»** 

2 * A 52 a 9 *__ 

2**70*92 

2**89«*3 

2*9g7*00 

2*720*93 

2*727. a* 

2*t28i49 


»13o*S020 

-17332999 

-217925*1 

-2*19823* 

-30328127 

-33975185 

-369575*0 

-39127*50 

-9037*090 

-904.9*580 

•3992656* 

.^ 382 * 86 ^ 

-35*98933 

-32*09*98 

-28531567 

-29273928 

-19b*677o 

-16*73993 


16000*00 

2229871*. 

2*723.23 

90 

• 037 

-11376713. 

-1629828** 

-I0l0?6*3* 

19**2*10 

16200*00 

|86059i«. 

2*113.50 

90 

• 023 

-7762788. 

-|5*5598** 

• 6857947 * 

165*6*27 

16*00*00 

1*932208* 

2 *rol *80 

90 

• 005 

-*81*1*7. 

-137*5276* 

-3295783* 

12*15*63 

166oO*QO 

1156827** 

2*690.65 

89 

• 983 

-26776*0* 

-112*7318* 

3772*2* 

8*37.*/ 

I*8o0*i0 

9123*87* 

2*682* |9 

89 

*961 

-1*667*1 • 

-8088535* 

3757541 * 

3638*27 

L70oD *Qfl 

8584645a_ 

_ 2l47J*8S 

89 

*’*!_ 

-1236656 . 

-** 33997 * 

725o’Ol*_ 

-13*7*51 

172oO*00 

10290825* 

2**77.18 

*7 

*925 

-2001**3* 

-*7869** 

1008276*. 

-4268.85 

I7*00*0(T 

133*3784* 

2*679.82 

87 

•716 . 

-3723*6*. 

3562861* 

12308*71* 

-10*77.68 

7600*00 

1693027*. 

2*683.83 

*7 

*715 

-6317117. 

7*48228* 

13818609* 

• 1 * 9 * 8*37 


799*903 

10*1*900 

12317667 

13582231 

19121130 

13*862* 1 

12872300 

11117957 

870930* 

5751109 

2 * 10*61 

-U388S1 

-9709612 

-*087528 

-1109*30* 

-135*8510 

-1530121* 




1*292^99 

18918272 

17&50952 

1S7«ib3*6 

13122052 

982588JI 

60*699* 

1997**4 

-20983*5 
-601833* 
•95529*8 
rl25l*392 
-1975|26i ( 
-16l5l5l*, 
•1665c*05< 
-16^3530*1 
-I99*i2l2*( 


*181*0 

*206*2 

*22055 

*22351 

*21519 

*19606 

*16712 

*12987 

-8621 

-3833 

1139 

6050 

1065l> 

1*732 

1*069 

20999 

2189* 

2 ^ 1*7 

213*8 


i*6iii»n 3 

|3156«96 

109|9*90 

•008*32 

95*5*9* 

782*65 

-3134*03 

-6971*09 

-1050***8 

-13531*72 

-15872*57 

-17381*11 

-17953*95 

-17536*99 

-16130M* 
-13789.72 
-10627«*0 
— 6*o5 * * 7 
-25^9.31 
if66«39 
6*30*09 
10609*07 
1 * 2****0 
1718**93 
19197*08 
20176*22 
20052*9* 
1*8 17*95 


31 * 5 *^ 

- 1882*01 

-679**30 

-i 1 l»2*29 
•1*951*89 
JL* 7857*59 
- I 97 i 3 * 0 * 
-20550.05 
-20221*71 
-18802*07 
-16382*97 
-1310809 

- 9 i 66 «€ 6 ~ 
-*78l*74 
•199.6Q 
*323**8 
8536*6u 
_ 0209 . 2 * 
li|95*|8 
|7|93.9* 
1*258*87 
1*300*95 
1 7339*30 
l5**e*07 
I2750*17 
9*13*07 
5632*23 


1* 1 initia te a HANEU VeR to ALiCN a nd HAINTAIN THE S -1 VB /IU AL0N€ 

THE LOCAL H0RI20NTAL. TAIL LEAflNC. POSITION 1 DONN; 
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TABLi. 3C-3 (COMT*i>t 

AbTP (SA-213) launch VLHICLC OpCRATiONAL pLlGHT IHaJ£LTo*<Y 


NOHInAL 

orbital FLifeHT OATA 


Flight 


EaNTH FIAED 


— — LaRTH k|A£U P«S|TluW aNu 

velocity 

VfcCToN LOH^UNiNTb -- — 

TIHC 

POSITION 

velocity 

Path angle a 

T 

1 

UA 

UT 

02 

_ (SECI _ 

*PT| 

(FT/Sl 

(DEG) 

CFTI 

CFTI 

ifTi 

(FT/S) 

(FT/51 

ift/si 

i7B(>n.on 

^49941Aa 

29487*01- 

- 8’*822_ 

-8652879, 

1 1019301* 

. 19596379* 

*16248*22 

14523*94 

1626*89 

160C0.00 

29289751 * 

29447.70 

84*934 

-13543556, 

1«*0196N| * 

l9‘«09>dB* 

•20*7^*81 

1 J3oN*20 

-^ 475 * 5 * 

|B200t00 

27731787* 

29489*95 

88.956 

-17852552* 

1428108Q* 

138| 1227* 

•22034*0* 

82 * 7*11 

-*152*82 

I8Mq0«00 

3090929Q* 

29477*15 

b8 . 977 

-22303^^8* 

17683892* 

12037302* 

"222«8*01 

9 * 87*28 

-9«|89*i8 

184oO*QO 

33790737* 

29444*79 

88*989 

-24482437* 

18i39985* 

885j096* 

-21919*84 

-208*74 

•12238*49 

1 88oO*00 

34192375* 

29455*10 

80*019 

-30787143* 

17598091* 

71910*2* 

*19958*42 

-5197*10 

-11237*93 

190n0.DQ 

382201147a 

21411*46 

40*0H 

-31910717*. 

_JfQ’l3l6*. 

_1^I2?55* 

*14518*51 

-8861*75 

•15901*89 

19200*00 

39792439* 

29437.95 

80*099 

-37399227* 

136N5887* 

1088898* 

*12790*1* 

-19088*70 

- 15480*88 

199oOtOO 

*•0884325* 

29434*83 

80*05q 

-38943190* 

10503413* 

- 2005573 * 

-830**01 

-17599*73 

•15112*11 

19«00*00 

91989134* 

29492*24 

80*053 

-90493925* 

4708583* 

-98qi73o* 

- 3111*95 

-20177*53 

-13770*85 

198qC*00 

,91575802* 

29453.82 

90*053 

-9CB26822* 

2501311 * 

-7996<C22* 

1418*94 

-21*86*07 

-11415*09 

200q0*00 

9115773b* 

29670*28 

90*083 

-39999733, 

- 1 08644 1 * 

-85Q9010* 

4420*96 

-22029*01 

-8928,04 

2n2D0*0O 

9023317a* 

29481*80 

80*082 

-31199198* 

-4121 till* 

-l099j)C52* 

11JIJ*82 

-11157*24 

-5824*88 

2o9oO«00 

38412349* 

29704*81 

80*082 

-35511806* 

-10271217* 

-11829242* 

15951*0* 

-|8l 17.98 

• 2982 .51 

20800*00 

34912817* 

29721 *20 

80*082 

-32070051 « 

-13799898* 

-1 I 889 I 90 * 

18822 * 18 

-14002*79 

•P0*11 

2080C*00 

395S941 1 • 

29728.88 

80*081 

-28094182* 

-14611298* 

-11182397* 

21215*99 

-11873*82 

«l00*00 

21000*00 

31785499* 

29732*18 

80*017 

-23493725* 

-18592890* 

-10346949* 

22590*84 

-7a94*03 

6987*78 

21200*00 

28632533* 

29728.1 1 

90*010 

-18084834* 

-I 8980 I 82 * 

-87n7io* 

22781*40 

-2077*00 

9J89.58 

7lRO9^00 

25 1 5 1 55j a 

2971 4.28 

90*028 

-1 N4Q8151 * 

-18343172* 

-4*5)379* _ _ 

^AaXt^8 

3295*79 

_ lli*l!l* 

21800«00 

21907832* 

29707*88 

90*01! 

-10990184* 

-18168861 * 

-128i827* 

19703*11 

8934*80 

12281*76 

2 l 600 *Q 0 - 

_ 17990094* 

29484*58 

89,991 

-4785853* 

-1*014818* 

-1>83151* 

14585*20 

13200*10 

12873*18 

22000*00 

13539392* 

29467*58 

89,969 

-3843884* 

-12855633* 

^29332* 

12409*1* 

17279*82 

12339*28 

22200*00 

. ?89517f* 

29482*34 

89,999 

-1787381* 

-8148013* 

3)055*2* 

7947*17 

20131*38 

1132l»8| 

229o0*00 

7142549* 

29481*32 

89.932 

-708510* 

-9855054* 

5218532* 

2801*34 

?2501 *21 

8718.31 

22^00«O0 

4995542« - 

29^A^7X 

§8,824- 

-411181* 

T1189f1, 

*8*1Q39* 

...-2331 *35 

23355*99 

7^^38.02 

22800*00 

’983495* 

29487*84 

88,911 

-1432751* 

1902712* 

8251031* 

-7972*60 

22999*05 

52»7*I7 

23000*00 - 

13150G72* 

29481*82 

18,923 

-3413118* 

8895503* 

9635175 * 

*12218*35 

21280*01 

2408*50 

23200*00 

17125139* 

29483*59 

19,935 

-4981791, 

12834448* 

9292392* 

*14115*50 

|8997*33 

-32*05 

23900*00 

210’489q* 

29481 .59 

89,953 

-10123969* 

14154321 • 

9030^89* 

*19752*3* 

19599*85 

-2550*89 

23*00*00 

29912859* 

29485*31 

69,979 

-19325992* 

18620285* 

8289180* 

*22083*q7 

9929*0? 

-9807*84 


24974994 - 

294L5a51 . - 

. I’.yfs _ 

-111111*49* 


7l3303*t 

•23262*78 

97q2*28 

- 4489*45 

29000*0b 

31729933* 

29449.09 

90*019 

-23558472* 

20982698* 

5*97095, 

*232*5*55 

-8o2*a1 

-8q8o*37 

29200*00 

_39S95994* 

29453.09 

80*030 

-2811548^, 

18770859* 

3832251* 

*22087*31 

-4284*37 

-6944*50 

29900*00 

37094131 * 

29ft95. 1 1 

80*01) 

-32317291 , 

17989293* 

2097395 * 

*19715*5* 

-11953*98 

-^ 288*53 

29*oO*00 

39039040* 

29492*34 

90*017 

-35995231* 

15229122* 

252*30* 

* 14375*99 

-1*028*23 

-1088*13 

29800*00 

*•0599105* 

29495*88 

90*OSo 

-38808824* 

11435031* 

-1 • 

*12111»33 

-|8755*79 

-83l5*t| 

2^000^013 

11537804* 

29459*01 - 

80*05.0 

-10758572* 

7386718* 

-365491J* _ 

-7243*38 

-22135**8 

-7i57*88 

2b2o0*00 

12003883* 

29471*17 

• 0*080 

-11418323* 

2739961 * 

-9398882 • 

-l978*7i' 

-23925*15 

-b4*8*45 

28<ioo«oa. 

11832821* 

29488*18 

90*018 

-11512131* 

-2Q87580* 

-53is503* 

3938*40 

-21I2T»11 

-'996*49 

2 S 600*00 

11322042* 

29707*18 

80*019 

-10322307* 

-4829996* 

- 5820 I 21 . 

8710*48 

-23024*08 

- 2080*13 

2b8o0*00 

10174484* 

29722*32 

80*oSo 

-3BQ14292* 

-11219378* 

-415|S8i , 

1 3554*41 

-20872*49 

2-0*85 

260q0*00 

38508299* 

29232*27 

90*08o 

-31915375* 

-15017997* 

-40201*3* 

17717*99 

-1 7186,82 

1517*32 

24200*00 

34338792* 

_.29J35a80 

80^. 017- 

-TJlili’eil. 

-i8Q2*829* 

•r>5S8872* 

20949,22 

-13? 89.* 58 

:>C52«89 

24900*00 

33485897 * 

29232*84 

80*012 

-24430342* 

-20075187* 

•‘9«l878i, 

23132*21 

-7628*03 

9 ’8: 34 
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table JC -3 <COi«T»UI 

A^TP (SA-210) launch vehicle. OPEHaTIONAL flight TKaJElToNv 

NOHINAL 

ORBlIAi^ FLIGHT. tLATA __ 


Flight - easth fiaeo 7-?— - — La*<th fi*eu f*^5iTion ano veloljtt vector tOHi*«NENTS 

TlHt POSITION velocity 'paTH ANGLE X Y Z OX OY OZ 

_ _ (SEC) (FT) _ iFT/S) lOEG) (FT) IFT| IF^I (PT/S| |FT/5) CFT/SI 

- 2AGoD^0a 3QA12Q2A . _ .iMZZSjTlfl- _ -2H*876Z3* ->®#5l0»* Z1Q87M6 -207t*00 Gie|.2*l 

268o0t00 27i29789t 2<(7IR.07 90.017 -17Q79832. -206Vb975. -277l99j, 23779*31 36o7.bG b68*t.6b 

19) _ 27000*00 23297262* 2G902*73 _89.9?i -UG&9379 • 1 96 1 9 } GS v •1*17227* 22221*SI 9o99.j| 67*’*27 


19) end of lu battery lifetime. 
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Table 3 c-h 

ASTP tSA-ilO> LAUNCH VCHlCLC OPEAaTIOnAL rLl 6 »*T JNauElTuXT 

nominal 

^orbital FLUhT UAIA 




FLIGHT 

aLTITUoE 

INERTIAL 

velocity 

vector azimuth 

LQNOlTUtft 

GEOCENTRIC 

leoueTic 



time 


ranle anble 

space fixed 

EANTm FlXEo 

»P06, EA3T| 

declination 

latitude 



CSEC) 

IFII 

C0E5) 

fDE6.< 

(DEL) 

(DEG) 

(OEui 

IUE51 

11 


S93*li_ 

S20727. 

18*212^ 

53*386 

61*720 

•85*»7 j 

39.578 

39.785 

2) 


593.98 

520756. 

18*269 

53*919 

61.799 

-65 ,833 

39 • «o 1 

39.790 



600.00 

521041* 

18*679 

53.699 

62*062 

-65.213 

39*859 

90.099 

3) 


603.28 

521216. 

18*910 

53*856 

62.219 

-89.983 

39*991 

90*181 

91 


693.98 

522212. 

21 *a90 

55*826 

69.302 

-62.199 

91*596 

91,787 



800.00 

530606* 

32.379 

89.983 

63.899 

-99,799 

98*919 

97*104 




iwiaOh 

__ S28SZi^ 

94«0li ^ 

B0*132 

_ 79,792 

-20*631 

6 1 *085 

61 *273 



1200.00 

593791. 

59.792 

97.372 

97.683 

-9,989 

51*389 ^ 

61*578 

S) _ 


1269.78 

599810* 

69.231 

102*782 

103*291 

-2.811 

60*810 

50*799 

6) 


1283.38 

595092. 

65*605 

109*285 

109*857 

-.992 

60*312 

50*501 



1900.00 

595916. 

73.993 

113.036 

113*992 

10.127 

97*799 

97*936 



1600.00 

595939, 

87.187 

129.869 

128,936 

28*087 

91*059 

91.299 


I BOO ..011 

2000.00 

2200.00 
2 R 00.00 

2600.00 


sRiAie . 

S ^ 1 H 22 . 

S * t 9006 . 


- UUlAA 7 il 
I IN . 55 J 
12 B . 22 N 
1R| «at7 
IBS. 629 


137.928 

190.799 

191.792 

191.222 


U 9 j 171 
190.918 
193. SOI 
199.699 
199.023 


39 tB 99 

99.S3* 

67,029 

49.79b 

72.970 


32l9il_ 

22*690 

12*292 

l*Bb8 

-9*1S7 


32 * B 9 q 
22*777 
12*322 
1 *S49 

-9.217 


LL 

2800.00 

5686 O 2 * 

S69141j 

169.168 

177*242 

138.959 
. 139.813 . 

191.590 

137.051 

80*671 

89,771. 

-19*656 

-29*322 

-19.779 

• 29,986 


3000.00 

565236. 

176.859 

139.631 

136.855 

90.112 

-29*690 

•29*805 

— 

2200. QO 

573108. 

I43#9M_ 

127,600 

129,336 

101,703 

-38*660 

-38.898 


3900.00 

578317. 

199.780 

117.001 

118*199 

1 16,999 

-96*019 

-96*206 

8) 

^ 3533.28 

579551 , 

190*477 

ir7-681 

108,399 

128,98i 

-99*999 

-99,689 

9! 

3580.28 

579959, 

137*969 

109*002 

109.56S 

123*083 

-50*371 

-50*560 


- . 34Q0t^fl 

579312. 

136*129 

102*117. 

102.913 

135.053 

-50*677 

-50*868 


3800.00 

575295, 

122*970 

85*328 

85*199 

166*030 

•51 *6l5 

-'51*802 

. . — ^ 

_ . 9000.00 „ 

566253. 

108*802 

49*236 

68.383 

176*096 

•98*561 

-98,752 


9200.00 

563190* 

95*125 

56.762 

55.288 

- 167.397 

-92*290 

-92*982 


9900.00 

527923. 

81*938 

98*185 

96*176 

-169.936 

-33*903 

- 39*081 

10) 

9933.28 

525319. 

79.162 

97*080 

99,992 

- 162.559 

-32*3»2 

-32*538 

_ IJ 

08B1T InSePTIOH! incrtul attitvde 

HOLD AND LOX NPV 

IN PROGRESS} 





2) 

BE6IN Ln 2 NPVt 








. 2) 

initiate a maneuver to 

ALi5N_AN0 maintain the S-IVB/CSH along 






THE local horizontal, 

NOSe LEA0IN5 

• POSITION 1 OORNi 






9) 

END LOX NpVI 

— ___ 








6) 

END LH2 NFV; 








__ *) 

initiate a NANfUVcR TO 

Akl«M AI|I0 MAINTAIN THE S-IVB/CSM NOSE 






three 0E6RECS ABOV^ THE toCAL H0R120NTAL. TAIL LEaO|N6, 
POSITION 1 OOnnI ^ 

7) initiate A NANEUVE" TO POSITION ThE S-IVB/CSM FOR SEPARATION! 

8) BCSiN LM2 HP 91 


9) BCfilN inertial ATTITuDE HqLO i 
|0) END LN2 NpVl 
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Table 3c-*» (Cunt*u) 

ASTP (SA-210) launch VEHICLE OpEHATlONAL FL1&NT TkajElTuMt 

nohinal 

PRAlTALfLiaHT UATA 


fluht 

time 

(SEC) 



H 600.00 

HBOOtOO 

bOCOtOO 

bOHO.20 

b 200*00 

&!IQ0^Q0 

b 600«00 

saoo.oo ... 
6000.00 
6200.00 
6293.38 


6 * 00.00 

6773.38 

6800.00 

7000.00 

7200.00 

7900«00 


altitude 

IFT) 

SlI^ZII. 

522*87. 

509786. 

500930. 

•|’97*5, 

h97275. 

_‘L?8ft|*f,^_ 

5O970S. 

513280. 

522532. 

530689. 

5336*3. 

5j6Jii8x - 

538882. 

..53882*. 

538**7. 

536*80. 

53939*. 

533387. 


INEHTl At. 
NANaE ANtiLE 
(DEG) 

7-8 1-6 8 8 . 

67.79 J 

59.037 
90.325 
37.568 
26.611 
_ _ 12^9.11 
1.939 
19.699 
28.350 
92.0*6 
98.970 

SAt7lL,_ 

69.991 

8|.37l 
83. 1^5 
96.892 
110.582 
129.269 


velocity vector azimuth 
SPACE FIXED earth FlXEu 
(DE5) (UE8) 


96,a^5. 

92.715 

39.571 

38.263 

38.199 

38.589 

90.6QJ 

99.620 

51.266 

61.909 

75.578 

83.399 

- 92ifit9 

109.038 

120.522 

122.010 

131.008 

136.787 


V;*761 

90.269 

1'6.858 

35.923 

38.353 

35.783 
37,989 

92.350 
99,969 
60.182 
75.001 
83.082 
__ 92.696 
109,813 
121.897 
123.919 
132.961 
139,179 
192.858 


LO*«.lTUuE 
(POS. EAST) 
(0E5) 

-152. i8*t 
-199.110 
-135.913 
-127.598 
- 126.008 
•119.861 
-JU*1?73_9 . 

•102.96* 
-9l ,1** 
-7*. 770 
-56.578 
-98.980 
-_r37,*5il - 
-17.278 
72.280 
-.239 
13.105 
23 . *79 
32.996 


5EUCENTR1C 

declination 

Ct5l 

-32*099 _ 
-29.258 
-13*909 
-3*218 
-1 .099 
7*555 
18.155 _ 
28.289 
37*526 
95*191 
50*263 
51*956 

fi*il» 

99.107 

99.086 

93*190 

39.939 

25.909 


8EUUET ic 
LATlTUuE 
(0E5) 

j- 32.217 
-29.903 
-13*999 
-3*238 
-1*056 
7.605 
_ 18,270 _ 
28.950 
37.712 
95*383 
50.972 
51.69* 
-_5i.f06_ 
99.297 
99.279 
93*332 
35*120 
25.559 
15.235 


7600.00 

539759. 

137.939 

191,668 

199,511 

90*902 

9#9?8 

9.529 

7800. 00_ _ 

539131. 

151*606 

191,538 

199.369 

98*098 

-6*237 

•*.279 

8000.00 

596199, 

165.25^, 

139,756 

192.919 

5*.09j» 

•16*828 

-16.935 

8200.00 „ 

_5S9*85, 

178,629 _ 

136,093 

138,377 

65*079 

-2*.9»5 

•27*150 

8900.00 

563027. 

167,337 

129.826 

131.705 

H.989 

•36*339 

-3**523 

8513.38 

&*69i9^ _ 

159,607 

- li9,W6 

12*. 996 

83.900 


-91,238 

8600.00 

569292. 

153.696 

120.270 

121*585 

89,819 

•99*238 

-99,931 

__ 8600.00 

571696, 

190*037 

106.719 

107*396 

107,393 

•99,797 

•99,93* 

8992.38 

570995. 

130*309 

99.9fl 

95*188 

121.909 

•51.593 

-51*780 

9000.00 _ 

569298, 

126.371 

90*003 

90*003 

128,012 

-51.765 

-51,952 

9200.00 

561783. 

112.697 

73.279 

72*603 

198.*90 

-99.796 

-99.93* 

9290.20 


_10JJ997 

70.236 

69,927 

152,979 

•98.885 

-99,075 

9900.00 

599809. 

99.019 

59,712 

58*399 

166.237 

•99*228 

•99*920 

.9600.00 

535150. 

85*322 

.50*195 

98.270 

-i79,905 

•36*307 

•3**990 

9600.00 

519898, 

71*620 

93*925 

91.596 

-168,973 

-2**930 

-27*085 

^ion; sl* panel 

. jettison: 








13) begin LH2 NPVI _ _ _ _ 

191 end LH2 NfVJ 

i5) initiate a maneuve'* to position The vehicle ^or docking module 
extraction! 

161 beg 1 N 1 NERTIAL at TI TuDE HqLP! 

171 00CX*8^ MODULE EXTRAcT10N| 


r 


Table 3c-h (Cont*u> 

aSTP (SA*2iO) launch vehicle operational fLianr 'HaJElTuRy 

nominal 

. ORBITAL flight UATA 


FLUMT 

Ai-TITUOE 

INERTIAL 

velocity 

VECTON A2IHUTH 

L0>^5lTUjt 

5E0CENTRU 

utOOETlc 

TInE 


RAN5E ANQLE 

space fixed 

EARTh FIXEq 

(PqS* EAST) 

declination 

LATITUuE 

iseE) 

(FI) 

*0E8) 

(0E5) 

(DEL) 

(0E5) 

IDE*) 

(DEL) 

9893*38 

5 1 3^xtj 

-ASf-220 - 

91*923 

__ 39*92* 

*1*9*570 

“22*239 

-23*379 

10000*00 

50*339. 

57*910 

90*217 

37*5*7 

-|59,922 

-16*723 

-1**830 

10200.00 

99*9*1 * 

99* 1’3 

38*999 

35**26 

-l5l ,890 

-*•0*9 

-0*130 

10900*00 

991518* 

30*970 

38*399 

36*519 

-199*220 

9*689 

9*721 

10*00.00 

991812* 

1 * * 7 S 0 

39*888 

37*210 

-i3*.27q 

15*365 

18*9*9 

10800*00 

99***$. 

3*131 

93*327 

90*953 

-127*380 

25*6*1 

25*812 

11000*111 


10*78* 

99t200_ 

_97f2** 

-ll**7l9. 

35*199 

35*375 

11200*00 

513*89* 

29*997 

58*330 

5«».?98 

-103*235 

93*3*3. 

93*55* 

11900*00 

522015* 

38*222 

71*95* 

70*703 

-8*,o39 

99*251 

99*992 

11*00*00 

528076* 

51*99* 

87*999 

87*915 

-65*571 

51*737 

51*929 


i laoo.oo 
12000*00 
1 ^ 300^00 
12 M 00*00 

12 A 00 * a 0 

12800*00 

12000*00 

13200*00 

-URiUUAXL 

13*00*00 


S31 IQO* 
5311*8* 
iZiX&kM 
524 H 83 * 
52R737* 
5252*8* 
528811* 
53&2t3* 
5*13710* 
$82511 * 
55»7|7, 


7V*379 


10**788 

120tH82 

13*1*187 

1R7*8R7 

161*820 

171*077 

187***27 


10*t*9**( 

118*998 

-IZlAJti 

138*53*1 

139*978 
1*11 **138 
191*72* 
190*367 
LIIa^S 
131*713 
123*098 


105*5*9 

120*292 


137*822 

1*12*108 

199*28* 

199*573 

193*103 

. 139 ^ 1 ^ 1 ^ 

133*719 

129*5*8 


19000*00 

563*51. 

I93*7*r 

110*577 

111*922 

80.239 

-98**23 

•98*819 

19200.00 

5628**. 

130*087 

99*993 

99**18 

100.291 

-51**29 

-51*81* 

19900*00 

55*972. 

1 1**907 

77.397 

7**892 

i21.2«3 

-50**3H 

-50*822 

19O00.00 

. _S9*9JJ, 

102* 71 9 

J*2.790_ _ 

61*639 

-I?’* 828 

r.95*909 

•9*. lOl 

19800*00 

532*32. 

89*023 

52*230 

50*990 

159.*00 

•38*995 

• 38**83~ 

_ 15000*00 

5l7*h. 

75*317 

95*290 

93*015 

16*.180 

-29*919 

•29*579 

15200*00 

503*57. 

*1 ,*03 

90*958 

38*377 

1 H.*23 

•19*370 

-19*990 

15900*00 

992878. 

97*880 

38.739 

35*993 

-1 7*. 15V 

-8*8)0 

-8*8*9 

15*00*00 

98*717. 

39*152 

38.219 

35*377 

-168.998 

1*959 

1*971 


985803. 

_ _^0j9ll_ 

_ 39,113 

36*401 

“I*0*623_ 

I2**i9 

12*772 

1*000*00 

9896I0, 

**707 

92.255 

39*792 

-152.037 

23*115 

23*259 

_ . 1*200.00 

. 9969H. 

. 7,107. 

97.998 

95*393 

-i91,907 

32*890 

13*0*5 

1*900*00 

505792. 

20*823 

55.*79 

59,195 

-129.23* 

91*979 

91 **70 

1**00*00 

519319, 

39 * 555 

67.772 

**•85* 

-113.009 

98*097 

98*239 

1*800*00 

520889* 

98*287 

83.*99 

83.399 

-91,177 

51*985 

• 1**73 

17000.00 

52991QJ _ 

. *2«01JL _ 

100,889 

101 *3|5 

-72*03j 

50*939 

51,122 

17200.00 

$2989*. 

75*73* 

115.8*5 

116*952 

-53.0*0 

9**552 

9**799 

17900*00 

52300* * 

89*953 

126.857 

128.519 

-37.88* 

39*15§ 

39*599 

17*00*00 

$20073* 

103*163 

139.178 

136.358 

-2*.020 

30*905 

30*573 


THE LOCaI HORUl'NTAL* TAI 4 . LCA01N6, POSITION 1 00«N) 


ASTP (SA-2101 




FLUHT 

TIHE 

(SEC) 

i7aQ0«Qi) 

laoip.oo 

1S2Q0*00 

)8<t00*00 

18AQ0,00 

18800*00 

l yooo.oo 

19200*00 

I9«(Q0*00 

19600*00 

19800*00. 

20000*00 

20200 ^. 

20900*00 

20600*00 

20800*00 

21030*00 

21200*90 

2i Hfln«0 r 

21600*00 

21800*00 

22000*00 

22200*00 

22900*00 

22 a01UO(L 

22800*00 

23000*00 

23200*00 

23900*00 

23600*00 

23800*00 


ACTlIUOt 

(FT) 

SIZ202* 
512359. 
519956* 
525687* 
5.33619* 
592513* 
_5509J5i. 
g5538A * 
555997* 
551592* 
592262* 
529322* 
_tl981Sa._ 
500920* 
988889, 
981687* 
979595* 
982901 * 
986975. 
997510* 
506142* 
513049* 
517119, 
518009* 
51.617^* . 
513124* 
S101S7* . 
509008* 
510643. 
515502* 
_&2 29 13g_ 



29000*00 

531821 * 

178*099 


29200*00 

. 5901S9* 

169*399 

CT 

29900*00 

596060* 

150*708 


29600*00 „ 

597933 * 

137*018 


29800*00 

599847* 

173*323 


25000*00 

536870*. 

109*623 


25200*00 

529882* 

95*915 


25900*00 

. 510683* 

82*200 


25600.00 

996379* 

68*975 


25800*00 

989277 . 

51.793 


26000*00 

976163* 

91*003 


26200^.00 

_ 73005., 

i7i 25^ 


24900*00 

9798|8* 

13*510 


INEHTlAU 
RAN5(L aN8LE 
(0E5) 

. LIA 1.847 _ 
130*569 
199*255 
157*939 
171*699 
179*459 

Uft*JL”_ 

197*323 

133*691 

119*955 

106*261 

92*559 

71x8l?_ 

65 » 1 30 
51*903 
37*669 
23*930 
10* |93 

iAi’J? 

17*317 

31*058 

99*797 
58*533 
72*269 
_6&*989 
99*708 
113*922 
127*129 
190*831 
159*527 
16 8*216 



Table 3C-9 (Cont*&) 

LAUNCH VEHICLE UPENaTIONAL pClSiT TRaULLTO^Y 

nominal 

QRjilTAL. FLliHl UATA_ 


velocity 

VEClOh A21HUTH 

L0N51TUUE 

geocentric 

geodetic 

SPACE FIXED 

EAnTH FIXEq 

(P 08 * EAST} 

declination 

latitude 

(DEC) 

(i)E5) 

(0E5) 

(OEG) 

(DEG) 

lAe*70i_ _ 

I9i_t2&5. _ 

-16,909 

20*999 

20*570 

191*115 

193*898 

- 8*116 

9*991 

10*007 

191*803 

191*657 

-*90» 

-•789 

-*79i 

190*876 

193*437 

7,397 

-11*997 

- 11*573 

138*188 

190*701 

15*772 

-21*931 

-22*065 

133*320 

135*991 

25 * 625 

-31*763 

-31*936 

115*Sl9?. 

127*156 

37*869 

-90*997 

-90*687 

119*021 

115*029 

53,5Jl 

-97*352 

- 97*593 

98*619 

98*955 

72*895 

-51*298 

-51*936 

81*393 

81*053 

99*009 

-51*299 

-51*937 

65*979 

69*972 

1 13*389 

-97*350 

-97*591 

59*933 

52*827 

129*073 

-90*981 

-90*672 

. *WLt6S9_ 

99,537 

- llltW? . 

-3U7.23 

•31 *896 

91*786 

39*279 

l5l *210 

-21*859 

-21*992 

39*106 

3**352 

i59*o57 

-11*388 

-11*963 

38*195 

35*352 

167*139 

-*49l 

-*695 

38*911 

36*191 

i75*179 

10*125 

10* l9l 

91*369 

3B.830 

-1 76*97» 

20*655 

20*782 

-95i9-4il _ 

93*796 

-l*6f 797_ 

30*430 

30*799 

53*380 

51*717 

-159*829 

39*549 

39*758 

49*503 

63*935 

-i39*511 

96*718 

96*910 

79.609 

79,193 

-120*926 

51 *008 

51*196 

94,863 

97*133 

-99*257 

51*938 

81*625 

112*694 

113*581 

-79*516 

97*892 

98*083 

L29A6i2 

126*160 

-63*919 

91*2*5 

91*996 

132*730 

139*801 

-50*653 

32*434 

32*811 

137*893 

_ 190*321 

— 9o * 796 

22*858 

22*996 

190*711 

193*953 

-32*259 

12*999 

12*526 

191*784 

199*634 

-29*969 

1*738 

1*750 

191*291 

199,037 

-16*771 

-9*00** 

-V*Q64 

U8*19_l_ _ 

191,573 

-8*559 


-19*655 

139*682 

136*909 

*890 

- 29*598 

-29*719 

127*640 

129*395 

12*989 

-38*601 

-38*789 

1 17*058 

118*207 

27*296 

-95*989 

-96*176 

102*959 

102*951 

95*887 

-50*669 

-50*858 

85*331 

85*197 

66*909 

-51*619 

-51*801 

69*208 

68*355 

86*963 

-98*551 

•90*791 

56*722 

85*298 

}03*596 

-92*259 

-92*95} 

98*196 

96*137 

1 16*518 

-33*898 

-39*026 

92*689 

90*255 

126*B51 

-29*180 

-29*321 

39*551 

36*012 

135*55i 

-13*009 

-13*898 

38*259 

35*923 

193*929 

-3*096 

-3*1 16 

38jl605 

35*805 

l5l,l38 

7*492 

7*793 

90*695 

38*090 

159*283 

18*305 

18*920 


table 3C-H 

ASTP tSA-2lO) LAUNCH yCHlCUC OPthATlONAL fHG«T TKAUtLTo*< » 

nohi nAL 

_ . _QR&iXAL FLl^hl UATA . — _ -- 

FLUHT aWTITUOE INERTIAL VELOcITT VECTOR AZIMUTH L0«(.lTUyE uEUcENTrU UtOUETlt 

time ranee ANELE space FlAEO EARTm FlXEo IPQ^* EAST) OECLINaTIOn LATlTOgt 

_ _ . (SEC) _ (FI) (DE6) (DEE) (DEE) (UE6) (OtE) (UEfi) 

^^00. ao jiilu&iA .aTii ^ 

' 26000*00 ‘»888S3* 13*”V S 1 • <« 1 i ‘♦9,628 )?9,VS‘^ 37*67S 37,8^i 

I9) 27030.00 h’T<»S 6, 27,7‘*8 61*63’ 60**t3l - 16 b, &b» •♦‘,*3ib ‘ta.bOs 


I’l END Of lU BaTTERT ElfETlHr* 
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_FLl6MT 

TINE 

iSECI 

59J.78 

603*00 

60i*3i 

.613.»B_ 

600*00 

IQOOjlOO 

1200.00 
l2*i.7l 
1263.36 
MOO. 00 
1600.00 
liaflAflo 
2000*00 
22O0tOO 
2 *« 00.00 
2600*00 
26Q0.00 


3000*00 

3200*00 

3600.00 

3633*36 

3660*38 

3600*00 

3*00*00 

• 1000*00 

••200*00 

••^ 00*00 

•«i33.3tf 


pitch 

1 0C6 I 

_-9 si 76X 

-99.767 

-99.767 

-99.767 

•111.637 

•122*297 

•M9.693 
■ 1 S:.| . 1 35 
•15&.910 
;12o*^25 
-60*925 
• llxJfZ . 
-27.969 
--91* 137 
-5<*.798 
-6g * 956 
-62* H2 
--t0.*3I6- 
-9^.302 

-157.302 

192*698 

108*607 

105*697 

_10&.69Z 

105*697 

105*697 

105*697 

IOS.^’7 

105*697 


YAH 

(DCti) 

-6*366 

-6.36t> 

—6 .366 
-1 .881 
-1.990 
_^^027 
-1.998 
-1.898 
- 1.881 
1*707 
1.399 

.576 
*110 
-.358 
-.800 
-1.192 
- 1^503- . 
-.335 

.117 

.558 

*839 

.926 

• 926 
.926 

.926 

.926 

.926 

.926 



TAttLE 3C-S 






210) launch 

vehicle operational FL|6 hT |H<« jLCT 0^Y 





nominal 








O051TAL FL16HT 

UATA 



- 

- - 

ai*(*LE 

VEHICLE 

aTTITuOE 

"ate 

NLLaTIVL 

VEHICLE 

aTUTuOE 

roll 

PITCH 

Ta » 

roll 

PITCH 

Tap 

ROLL 

(DE8) 

(UE6/S) 

(0E8/S, 

(OEu/S) 

(uEi.) 

(UE6) 

iUEO) 

*2^__ 

‘000 

•000 

•Oto 

8.181 

-N.eVo 

-.918 

*293 

•coo 

• 000 

•OcO 

6.223 

-9.6VQ 

-.918 

*293 

.000 

• 000 

• 000 

8.699 

-9.69 o 

-.91* 

*293 

• 000 

• 000 

•000 

8.881 

-9.*9l 

-.918 

*89 q 

•ooc 

• 000 

•000 

• 000 

• OOO 

-.000 

*977 

-*0 h 9 

-.000 

-•002 

• 000 

• OOO 

-.000 

_ -♦004 

_-«0#9 

*000 _ 

_ -*002 

♦OOO 

• OOO 

• OOO 

-*98*| 

-.0*9 

• ool 

-*0U2 

*000 

• ooo 

*000 

-*633 

*000 

*000 

•000 

*000 

• ooo 

*000 

-.675 

-.0*9 

• ool 

-•002 

• OOO 

• OOO 

• OOO 

-58.98<t 

• 300 

-*ooi 

-•5oO 

92*988 

3*626 

-59.503 

-1S8*98^| 

• 300 

-•002 

-•500 

1 |9*7l7 

1*915 

-160.689 

-176*319 

-*Q6B 

-•0Q2 

_ *-001 

177*009 

-•OOO 

-160.000 

-178.129 

— *068 

-.002 

•001 

177.000 

-•OOO 

-laO.OOO 

-178.098 

-•068 

-•002 

• 000 

177*000 

-•OOO 

-180*000 

-178.078 

-•066 

-.002 

-•OCO 

177.000 

• OOO 

180*000 

-176.216 

-.068 

-.002 

-•001 

177*000 

• OOO 

-160*000 

-178. ••BB 

-•068 

-.002 

-•001 

177.000 

• 000 

-l6U*000 

-i_78aJ44 

-.061 

-A0O1 

-•002 

177*000 

. *090-. 

-16J|«Q0Q 

176*065 

-•300 

.053 

-•952 

175.992 

1*210 

176.9Q3 

176*071 

-•300 

*002 

•000 

129. 126 

1*905 

1 78.806 

176*167 

-*300 

• 002 

•001 

82.772 

*820 

-179.935 

178.289 

*000 

• 000 

•000 

58.000 

-*000 

180.000 

176.392 

— *098 

• 002 

•001 

58.000 

-*000 

180.000 

178*^^L2 

•QQQ 

♦ 000- 

_*000 

59.390 _ _ 

. *001 

179.998 

176*392 

*000 

• 000 

• 000 

73.005 

• 009 

179.980 

176.392 

• 000 

• 000 

•000 

86.676 

• 013 

179.9*0 

176*392 

• 000 

• ooO 

• ooo 

100.357 

• 012 

179.991 

176.392 

• 000 

• 000 

•000 

1 19.0Jf6 

• 007 

179.926 

176.392 

• 000 

*000 

•000 

116.332 

• 006 

179*929 

LOX NPV IN 

PR06RESS), 







21 BC51N LH2 NPYI 

6 HANEOVE*?. TO 6 L 16 !L AND hAlNTAlN THE S-1V8/CSM AuON5 
the’local horizontal, nos£ leaoinq, position I 00«Ni 

9J CNO LOX Npyj 

5) END LH2 NpV{ 

6) initiate a NANEUVE" to ALiCWaHO H6INTA|N_THE S-|vB/CSH_NO$E 
THREE 0E5REE6 above the LOCAL HORliONTAL. TaIl LEAOINS, 

position 1 00»N{ „ 

7) INITIATE A HANE0VE6 TO POsiTlON THE S-IVB/CSH FOR SERARATIONI 

8| BESIn LH2 NPV ; 

9| beoin Inertial attitude hold; 

lOl END LH2 NpV; 


I 


Table 3c>& (cont*ui 

AiTP ISA-^I0» LAUNCn VtHlCLt O^'LMaTIOnAL fUGnT ]»<AjtcTo*’> 

NOH InAL 

orbjtal.fubht uata 



FlUHT 

vehicle 

aTtituoe 

ANbLE 

VEhICll 

aTTITuUE 

"ate 

HELaI 1 VE 

vehicle 

attiiule 


T'.HE 

P 1 tch 

YA6 

RULl 

pitch 

TA* 

RolL 

PITCH 

TA« 

ROLL 


(SEC) 

|0E«*1 

(OEGl 

(DEbl 

(OEC/S) 

(OEb/S) 

(D^(>/S) 

(UEbl 

lUtb) 

10^81 

_ 


lflfc*S97 

-926 _ 

174*392 

-•000 

*000 

•000 

116*799 

*004 

179,923 


H«O0»OC 

I0s*!»’7 

.926 

178.392 

*000 

• 000 

•oco 

127,796 

• 001 

179. 9ib 


h 800«00 

1C5*5’7 

*926 

1 78.392 

•coo 

*000 

•3C0 

19 1 ,989 

-*008 

1 79.9q9 


bOOOtOO 

10b*^’7 

*926 

178.392 

*000 

• 000 

*000 

188*171 

-*009 

1 79*90* 

121 

S0H0.20 

10&.5’7 

*926 

178,392 

*000 

*000 

*000 

187.924 

-*009 

179*904 


s200*00 

10S*&’7 

*926 

178,392 

• 000 

*009 

•000 

164*499 

-*004 

179*907 


5*»D0*QO 

. (04*5^7 _ 

*426 _ 

_178*3?2 

_ *050 

*000 

• ogo 

-177*374 

-•002 

179*907 


SBO0«0O 

10‘,*597 

• 926 

1 74.392 

*000 

*oo6 

• 000 

-|63*»9« 

*009 

179,908 


SOQOtOO 

108*S97 

.926 

174*392 

*000 

*000 

•000 

-|99,9M 

• 022 

179,900 


6000*0S 

lQb.597 

• 926 

178,392 

*000 

*000 

•030 

-1 34. Ib9 

*038 

179,849 


6200*00 

l0b*S97 

• 926 

174,392 

*000 

*000 

•000 

-122*96S 

*09e 

1 79.479 

131 

62«3,3e 

10&*^97 

.926 

174,392 

• 000 

*000 

• 000 

-1 M*084 

*0b2 

179,86* 


4.6nfl.(}g 

lQb*&97 

. 926 _— 

_ 270*292 

*000 


9 000 

_ -100 6199. 

*097 _ 

179j49* 


6400*00 

10S.S97 

• 924 

174,392 

*000 

*000 

•000 

-98,032 

• 041 

1 79*834 

Ml 

6773*38 

I0b*&^7 

• 926 

178,392 

• 030 

*000 

•00(| 

-83.199 

*0*1 

179*816 


6400*00 

I0b*5’7 

• 924 

174,392 

• 000 

*000 

•000 

-41*324 

• 0*0 

179*8)7 


7090*00 

l0b*S’7 

*926 

174,392 

*303 

*000 

• Oco 

-67*624 

*096 

179*801 


7200*00 

lCb*5^7 

• 926 

178,392 

•000 

*000 

• 000 

-83*939 

*08Q 

1 79,790 





IXitAfU 

tOAD— 


iQOO — 

^90-190 


. lUxlll 

o 



7400*00 



10b*S97 

• 924 

178*392 

*000 

sooo 

• 000 

•24*844 

• 040 

179*780 


7400*00 

10b*S97 

*926 

174*392 

*000 

*000 

•000 

•12*494 

• 040 

179*780 


•000*00 

10b*!>77 

*926 

174*392 

• 000 

*000 

•000 

• 773 

*048 

179*781 


8200*00 

l0b*S97 

*924 

174*392 

• 000 

• 000 

• ooo 

M^934 

• 088 

179,779 


8*«00*00 

10b*S97 

*924 

178,392 

*000 

• 000 

•000 

7.4* 102 

• 044 

179*779 

_ liJ 

•Si^Axa 

lab*5)^7 

a924 

1/4,392 

•OQO 

tilOO _ 

•900 

_ 38«494 

_ •py* 

179*769 


8400*00 

79*412 

1*232 

-178*896 

-•300 

-•001 

•001 

18*788 

-•1*0 

-177*^87 


8800*00 

19*412 

*928 

-174*689 

-*300 

-•002 

•001 

•30*834 

-*839 

-179*388 

Ml 

89h2*38 

-18.748 

*481 

-178*829 

-*048 

-*002 

•001 

-89*900 

-*ooo 

-180*000 


9000*00 

-1B*’94 

* 68 1 

-178,829 

*000 

*000 

• 000 

-88*961 

• 003 

-179,998 


9203*00 

-18*^44 

*641 

-178.829 

*000 

• 000 

• ooo 

-91*749 

*01 7 

-179,940 

171 

9290.^0 

-1>»988 

t4il_ 

-178,029 

_ -*JIM 

_ 

- aQOO- 

--39*034 

_ _^i|20 . 

-179*977 


9900*00 

-18*488 

• 681 

-178,829 

*000 

• 000 

• 000 

-24*099 

• 032 

-179*469 


. 9400*00 

_-l8*’*» 

* 48 1 

7178,829 

• 000 

*000 

• ooo 

• M*90S 

• 098 

-179*962 


9800*00 

-18*448 

.481 

-178,829 

•000 

• 000 

• ooo 

-*702 

• 0*2 

-179,961 


in CSM StPA«All.ONj 5 l4 PANEw JETTISONJ . 

12) CltH DOCRlN^: 

1 J) gE6lN LH2 NP|> I _ 

Ml END LK2 NpVl 

IS) INlTuTt A HANCUVE?. TO POs|TlON ThE VEHUlE FOk OOCrINQ NODULE 

EXTRA(TIOn) 

Ml lEftlH inertial AITITuOE NqlO 1 

I7l OOCKiMft NOOU1.E EXTRACTION} 


TAbLE: 3C-S (COn*T*OI 

aSTP CbA-2lO» LAUNCH VtHiCLE OKEK^TlOhAL FLl<i«T JHaULUoKt 


nohinal 

_QRbllAL_ FLiiiHT UAIA 


. 

FLUhT 

VEHICLE 

attitude an^le 

vehicle 

aTT 1 TddE 

«atl 

"EEATI 

VE VEHICLE 

iTT 1 luUE 


TINE 

pitch 

YA» 

roll 

PITCH 

Ta8 

RUll 

PITCH 

Ta6 

roll 


(SCO 

CDE6I 

(DE5} 

(PE8) 

1DE6/S) 

(0E6/S, 

(0<^6/S) 

(UE81 

1 UL(* 1 

1058) 

i_JJJ 



«4fii 


•000 . _ 

• 000. 

•ouo - . 

_5^69V 

.. *067 

-17V.941 


lOOOOaQO 

12*”7 

-*272 

178*147 

•30C 

• 002 

-•000 

11*972 

- 1*517 

177*575 


10200t00 

72*”7 

* 105 

178*117 

•300 

• 002 

•000 

118*711 

-1*308 

179,102 


l0‘*09*00 

12o*^69 

*170 

178*517 

-*069 

• 002 

•001 

180*000 

-*000 

180*000 


10600*00 

106*810 

• 801 

178*670 

-*069 

*002 

•001 

180*000 

-*000 

(80*003 


10^00*00 

93*104 

1 *088 

178*898 

-•069 

• 001 

•001 

180*000 

-•000 

180*000 


i 1 000*00 

79.369 

-XtlHS-. 

17^*186 

-*Q49 

•_DQ-1 

_ _ *002 . 

180*099 

-••QOO 

.180*0QD 


11200*00 

4^*631 

1*111 

179*518 

-*069 

*000 

• 002 

180*000 

-*000 

(80*000 

1.* 

11100*00 

Bl*89S 

1*199 

179*872 

-•069 

*000 

•002 

180*000 

-*000 

(80*000 


1 1 600*00 

38*161 

1*166 

-179,771 

-*069 

-*0 0 

• 002 

180*000 

-*000 

-IbO.OOO 


1iOqO*00 

21*138 _ 

1*350 

-17’«132 

-•06» 

-.001 

• 002 

180*000 

-*000 

-180*000 

i 

12000*00 

1q*72q 

1*157 

-179,131 

— *069 

-*00l 

•001 

180*000 

-*000 

-180*000 

^ ... . 

122DO*QO 

-2*»89 

.901 

-178.883 

-*069 

-.001 

• 001 

180*000 

-•000 

180*000 


12100*00 

-U*689 

*597 

-178*703 

-•068 

-*002 

•001 

-180*000 

-•000 

180*000 


12600*00 

-30*381 

*263 

-178*400 

-*068 

-*002 

•000 

180*000 

-*000 

-180*000 


12800*00 

-19*067 

-*081 

-178*578 

-*068 

-•002 

-•oco 

-180*000 

*000 

-180*000 


1 3000*00 

-57*716 

-*1I4 

-178*438 

-*068 

-*002 

-•oco 

-180*000 

• 000 

-180*000 


13200*00 

-7i*l22 

-*722 

-178*775 

-*068 

-*ooi 

-•001 

-180*000 

*000 

-180*000 

r* 

I3l00;0a 

-•&t0t4 

-*95J 

-178*979 

-•068 

-.001 

-•001 

-180*000 

• 000 

-180*000 


13600*00 

-98*770 

-1*181 

-179*239 

-*068 

-*00l 

-•001 

-180*000 

• 000 

-180*000 

m' "TA 

13«00*00 

-liz*^**® 

-1*311 

-179*539 

- *068 

-*ooO 

-•002 

-180*000 

• 000 

-180*000 

1 h000*00 

- 124*122 

-1*347 

-179*840 

-*066 

-*000 

-•002 

-180*000 

*000 

-180*000 


11200*00 

•139*802 

-l*31l_ 

179*815 

-*068 

• 000 

-•002 

-180*000 

*000 

180*000 


11100*00 

•153*188 

-1.239 

179,505 

-*068 

*001 

-•001 

-180*000 

• 000 

(80*000 


11600*00 

•147*179 

-l-*ft6 7 

179,228 

-*068 

*901 

-•OQl 

-180*000 

*000 

uo.ooo 

s* ^ 

(1800*00 

179*121 

-*837 

179*000 

— *069 

*001 

-•001 

180*000 

• 000 

180*000 


iSOoOfOo 

I6i,119 . 

-.561 

178*832 

-*019 

• col 

-•001 

180*000 

• 000 

180.000 

1 S 2 

1S200*00 

151*704 

-*258 

178*733 

-*049 

*002 

-•000 

180*000 

• 000 

180*000 

> 2; 

1S100*00 

137. 186 

*056 

178*709 

-*069 

• 002 

•000 

160*000 

-•000 

180*000 

1S600*00 

12i*25o 

*363 

178*740 

-*069 

*001 

•000 

180*000 

-•000 

180*000 

iSiOOtflO 

lift. 521 

.613 

178*881 

-.069 

•.fipl 

•09 

180*000 

-•ooo 

180*000 

! gS 

14000*00 

94*784 

*883 

179,045 

-*Q49 

*001 

•001 

180*000 

-•000 

180.000 


U200*00 

83*011 

1*067 

179*300 

-*069 

*ooi 

•001 

180*000 

-•000 

180*000 

i(. 

14100*00 

49 * 302 

1*187 

179,572 

-*069 

*000 

• 001 

180*000 

-•000 

180*000 

ji 

14600*00 

55*^11 

1*236 

179,841 

-*069 

*oco 

•001 

180*000 

-*000 

IbO.OOO 

i 

14800*00 

11 *82S 

1*213 

-179,811 

-*069 

-*000 

•001 

180*000 

-*000 

-IbO.OOO 

r 

1 7000*00 

2a*093 

1*121 

-179,540 

-*069 

.-*001 

•001 

180*000 

-*ooo 

-IbO.OOO 


17200*00 

11*368 

*965 

-179,309 

-•069 

-*ooi 

•001 

180*000 

-*000 

-180*000 

1 

17100*00 

*651 

*754 

-179,102 

-•069 

-*ooi 

• 001 

180*000 

-*000 

-180*000 

f 

1 7600*00 

-13*058 

*507 

7178,951 

-*049 

-*oo| 

•001 

-180*000 

-*ooo 

-180*000 

1 !•) initiate a MANEUVlN 

TO ALlfiN and maintain 

THE S-lVB/10 

ALONC 







I THE local HOHIZONTALi TAl). LCA01N6, POSITION 1 DOlNf 


table JC-b |CONT*U» 




A5TP 15A-210) LAUNCH VEHICLE OPENaTIONAL pClCHT TkauLlToNi 

nohihal 

orbital FL15HT UATl 



FtibHT 

VtHlCLt attitude 

ANCLE 

VEHICLE aTTIIuUL 

7ATC 

nELaT I VE 

vehicle « 

»ttiiuoe 

tihe 

pitch 

YAW 

roll 

PITCH 

YAW 

Roll 

PITCH 

taw 

ROLL 

I^CC) 

(DE<* I 

(DEM 

(DEC) 

(UEC/S) 

iOLC/S| 

(DEC/5» 

(OEM 

(CtC) 

(OEM 

l7*Q0tQO 

- •26*-T 6_L 

■ 272 

-178*862 

-•Q68 

^.Qpl 

*0C0 

160.C00 

-*00G 

-160*000 

1 8000*00 

-10*154 

-.050 

-178.810 

-•066 

-.001 

-*oco 

-160.000 

*000 

-160*000 

ia2oo*co 

-5***116 

-*)26 

-178.886 

-•048 

-*00l 

-•000 

-160.000 

*000 

-180*000 

U*«00*00 

-67*8)2 

-.577 

-178.991 

-•068 

-*ooi 

-*0(;i 

-160*000 

• 000 

-180*000 

18400*00 

-81 *S15 

-•711 

-171.158 

-•068 

-*ooi 

-•OCl 

-160*000 

• 000 

-IwO.OGO 

18800*00 

-9s*196 

-•156 

-1 7i*)6e 

-*068 

-*00l 

-•001 

-160*000 

• 000 

-180*000 

-ifOaOtoxi- 

-106.878 

- -1^2. 

-lLl*41ft_. 

- *06i 

. -*000 . 

.-•OOI 

-160*000 

• ooo 

-180*000 

19200*00 

-122*561 

-1.107 

-171.871 

-*068 

-*000 

-•001 

-180*000 

• 000 

180*000 

19100*00 

-1)6*217 

-1*086 

171*866 

-*068 

*000 

-'001 

-180*000 

•ooo 

180*000 

19600*00 

-119*’)7 

-1*00) 

171*615 

• • 066 

*001 

-•001 

-180*000 

• 000 

180*000 

19800*00 

. -16)*4)2 

-*861 

17l*)11 

-*Q66 

• OOl 

-•OOI 

-180*000 

•ooo 

1»0*000 

200Q0*00 

-177*2)1 

-.677 

171*206 

-•069 

• 001 

-•001 

-180*000 

• ooo 

180*000 

2o200.0o 

166*186 

-.161 

^71.QZil 

-*049 

•M* 

-•501 

100*000 . 

• 55 fl 

180*000 

20lQ0*00 

155*2)8 

-.201 

178*990 

-•069 

• OOl 

-•000 

180*000 

• ooo 

180*000 

2040Q*00 

. .111*51) 

.011 

178*971 

-•069 

• OCl 

•00c 

180*000 

-•ooo 

180*000 

2o800*00 

127*780 

• 210 

171*01 1 

-•049 

*ooi 

•000 

180*000 

-*000 

180*000 

2lQOO*CO 

119*011 

.511 

171.108 

-*069 

*001 

• 001 

18C.000 

-.000 

1 MOaOCO 

2l200*00 

100*217 

*701 

171.255 

-•049 

*001 

•001 

180*000 

-•ooo 

180*000 


86*551 

*850 

171*11^ 

-.049 

- fOO» - 

_ *001 . 

180 *009 

"•OPJL_ 

180*000 

2|6Q0*00 

72*80) 

• 11) 

171*658 

-•049 

• 000 

•001 

180*000 

-•ooo 

iso.boo 

21800*00 

59*058 

.179 

171*810 

-•049 

• 000 

•001 

180*000 

•*000 

160,000 

22000*00 

15*215 

• 958 

-171*876 

-•069 

-.000 

• Ooi 

180*000 

-•ooo 

•iao.ooo 

22200*00 

)1.S77 

*861 _ 

7171*655 

-•06? 

-*00l 

•001 

180*000 

*000 

160*000 

22100*00 

17*815 

• 751 

-171*158 

-•069 

-•ooi 

• 001 

180*000 

-•ooo 

-180«000 

2^4110.00 

1.12Q 

.585 

-171*217 

-•049 

-.00* 

•OOi 

180*000 

-•ooo 

-1 »o*ooo 

22400*00 

-9.599 

• )a6 

-171*180 

-*049 

-•OOl 

• 000 

-180*000 

-•ooo 

180*000 

2)000*00 

-2)*311 

. 169_ 

7171*111 

-•049 

-•OOl 

•000 

-180*000 

-*ooc 

-180*000 

2)200*00 

-)7*017 

-.051 

-171*100 

-*049 

-•OOl 

-•000 

-180*000 

*000 

180,000 

2)100*00 

-50*718 

-*269 

-171*1)9 

-•068 

-•OOl 

-•000 

-180*000 

• ooo 

1 80*000 

2)600*00 

-61*111 

-•16) 

-179.227 

-•068 

-•OOl 

-•001 

-180*000 

*000 

-180.000 

24800*00 

-7f a 1 07 

-=^627 

-i7l*)58 

-*Q48 

_ -- 1 DO * 

. -?ooi 

180*000 

*000 

-180.000 

2l000*00 

-91*797 

-.750 

-179,52) 

-•068 

-•OOl 

-*001 

-180*000 

*000 

• 1 eOaOOO 

21200*00 - 

-105.887 

-•827 

7171.71) 

-•048 

-.000 

-•OOI 

160*000 

*000 

-180*P0C 

21100*00 

-119*177 

-•851 

-171*115 

-•048 

-•000 

-•OCl 

-160*000 

*000 

-1 80 300 

21400*00 

-1)2.841 

_-.8)0 

171*88) 

-*Q68 

• 000 

-•OOl 

-180*000 

•ooo 

len.ooo 

2l8o0*oo 

-116*545 

-•759 

171.612 

-•068 

• 00 b 

-•OOl ^ 

-160*000 

• occ 

uo.ooo 

2bQaa *00 

- 1 6g • 2o 7 


-.4 7’ *>21 . 

-»Qo 9 

• OOl 

-•Owl 

1 6U * UUU 

• OOm 

1 oU • OOU 

25200*00 

-173,171 

.. - 

-*191 

171*)87 

-•049 

•ooi 

-•001 

-16C|*000 

• ooo 

>6).OJO 

25100*00 „ 

172*710 

-*)19 

171*289 

-.069 

• 00,1 

-•000 

160*000 

• Quo 

16^ iOOC 

25600*00 

l 5 a.S 87 

-.128 

179*2)6 

-•069 

• ooi 

-•000 

180*000 

• ooo 

’ C ico 

25800*00 

11i|,s56 

• 066 

171*628 

-• 0«*9 

• col 

t 'Jj{j 

1 eo *000 

-*u00 

•oU«.00 

26000*00 

1)1*117 

*250 

171.266 

-.069 

*001 

• oco 

160*000 

-*oor 

i 6 w • ooo 

26200*00 

117*772 __ 

*116 

171*)17 

- • 069 

• OOl 

•000 

160*000 

-.000, 

160*000 

26100*00 

10)*42) 

.551 

171*161 

— * 0® 1 

• OOl 

•001 

180*000 

-*000 

i 96 *000 


TAbLi JC-S (CUNT«U| 

ASTP ISA-^IO) LAUNCH VCHlCLC OPEHaUONAL fUCHT ][K^jt^TO*<T 

NOMINAL 






iiEiLllAL FLLftia 

UilLA . . 





. __ 

\[’ 

- --- 

Fl16HT-_. 

vehicle 

attitude 

ANELE - 

VEHICLE 

ATT 1 TuuE 

«ATt 

mELATiVE vehicle a 

TT 1 FUUE 

k'- 

TIME 

. (StC) 

miTCm 

iDC6) 

YA* 

(DEQ) 

roll 

JOEi) 

PITCH 

(OEG/SI 

yan 

IDE6/S} 

HOuL 

i0^6/SI 

PITCH 

(wEn) 

Ya« 

lUELl 

ROLL 

10^61 

z] 

2A6onti)f^ 

^m97l 


I7t.6ln 

••069 

-•000 .. 

•ool 

IBU^OOO 

.-•000 . 

160.090 

1^1 

2ASQ0.00 
_ 27000f00 

7«,118 
62.3*7 

.71S 
• 730 

179,77b 

17?,9R9 

-•069 

-•069 

• 000 
-•000 

• oci 
•001 

180.000 

160.000 

-•000 

-•000 

160.000 

160.000 


end of iu battery 

lifetime. 


• . 










TAbLk Hi. 

ASTP LAUhCw VtrtiCLt OPEKA^iONAL »-*.l6«T 1 K,, j».w I U«' I 

numinai. 

S-ld bTAftL NL-tNfRl 4 >aTa 


FC|(aHT 

MASS 

THRUST 

oR Au 

LOHtol TU uIMAL 

uYNaMIC 

A*n* 1 , 

MACm 

Time 


(TOTAL) 


Acceleration 

PRES5URE 


NO, 

(SCC ) 

ILPl 

. 11-8) 

»*-B *_ 

(FT/StC2) 

(L5/FT2 ) 

(uB-fT/TT2-RmU) 


1) 190*85 

101358, 

■^6797, 

25191, 

*510 

17, 

h570H098, 

6,66 

19| *00 

10125V, 

-l39H9b* 

29733, 

-50*5VH 

17* 

h5715j51 * 

6*66 

192*00 

100606, 

•i39S65* 

21665, 

"5 1 * 562 

15* 

h57832V9, 

6*91 

21 192*97 

99979, 

0* 

19179, 

-6*171 

13* 

•*5890637, 

6,62 

193*00 

99979, 

0* 

191 J6, 

-6* 199 

13* 

65892970, 

6*62 

160*00 

99979, 

0* 

2601 * 

-•837 

2* 

«629| 190* 

6,72 

180*00 

99979, 

0* 

272* 

-*087 

0* 

*“ 662’7j77* 

6*89 

200*00 

99979, 

^* 

99, 

-•019 

0* 

66303626 , 

6*36 

22o *00 

99979, 

0* 

li*" 

-*005 

0* 

6630992V, 

5,89 

290*00 

99979. 

_ _0* 

10, 

- * 003 

0* 

66305517, 

5, 7q 

31 293*00 

99979, 

0* 

10* 

-•003 

0* 

66305592, 

5, 7q 


lOfi. 

280*30 

iOO*^ 

22o*00 

.3*»p*00 

i«U*0Q 

noo«oo 


?8y7H, 

9y97M, 

9?97y. 

y9»7*** 

9997H. 

99979, 

9997H, 


12 

2S 

13^ 

117* 

_ IIA91 

116592 

763996 
■ ■ 


4*6306o«t3* 
•.oiObvd/ • 
<«63l025l • 
A633b?38, 
«*6b9|07«, 

•t9l5lQl*. 

a7960*»IJ^. 

78396630^ 


920*00 

99979, 

_0* 

1 19682, 

-38,517 

99, 

79951037, 

• 67 

990*00 

99979, 

0* 

112579, 

-36,229 

103, 

801*2801 • 

•52 

960*00 

99979, 

0* 

109999, 

-35*900 

103, 

60829198, 

• 93 

980*00 

TM79, 

0* 

10722V* 

-39,50^ 

102* 

6 1371199, 

•36 

500*00 

99979, 

0* 

105557, 

-33.V71 

101 • 

61899262, 

*3l 

526*do 

99979 , 

6* 

TBV91S, 

~~-ii*inr“ 

niiR 

‘622656I9, 

• 28” 

91 531*00 

99979* 

0* 

103795, 

-33*388 

100* 

62978853, 

• 26 


1) phtSical SEPAiUTTdNl 
2} RETPO-rOCkCT aURNOuT; 

i-t8 staCe apogEc: 

*♦) S-18 sta«e IPPaCT. 





rci<iHT 

Tine 

( S ^ C ) 


RADIUS 

IFT) 


TAttLEHC (CUNI«U| 

iSTP JSA^JOI launch vehicle OPEHnUonaL ^lIChT TnaJCLToRV 

non INAL 

S-Ib ST*6t r£-EnTHY UaTA 


spacl fixed 
VE'LOCitV 
(FT/SI 


path an4le 
I 0 E 6 I 


... SPACE FlXtU POSItIun A,^D vEkbCiTY YCLTuN C^mPunEnTS — - 

X T z WA gT tfX 

ipn IFT» IFTI (FT/S> cft/si CFT/SI 


1 1 1 ^ 6 ' 
_**♦! 
l *»2 

AL i **2 

t*o 
n»o 
200 
220 
2 N 0 
3 ) 2 H 3 

SiJL 

2 < l 0 

30 iL 

22 o 

3 HO 
JAq 
3^0 

’Too 
__ ‘'*0 

« t « o < 

T |?0 

&00 


H) S 3 i «00 


21101 7 

21 1021&‘« 

21 1 OS 163 

2| 10«p3^ 

21 i0ei22 

211 5362 T 

2ri'#61 70 

21227021 

212N622* 

2J2538^S 

212S39S1 

2i2«}97i8 

2123 < 11 NN 

21^66^8 

2| |67»38 

2H 1738’ 

210S61 16 

2 qT 9 S 0 h 2 

ToTOfTff 

2QtS2 8B3 

Tq 94 iN 40 

20 ’ 3 i 87 ’ 

l0Tl362f 

2 q 9163 S 7 

20^06520 


7SA0#27 

7 h 9 j ,42 

7N&1 *30 
7210«22 
■>0l^*32 
68^S.pA 
6786 *S8 

_«» 75 X»JIA 

6750.3^ 

678V»Q6 

68 Nq« | f 

6962 . 1 ^ 

7|32»66 

7323M^ 

72’8.93 

H9HV.2’ 

2oi**30 

I s86 • 8S 

1929701 " 

1380.56 

i3*BT7r 

1380*H 

I 3 N 0 .^N 

1333.75 


2109®2?2 
2109871 I 
21101603 
21 10 N 360 
21109993 
21197611 
211*6473 
2m3j087 
21227008 

21228991 
2122763 V 
21217519 
21 i 9909| 
2115819s 
21109812 
21098990 
20976797 
209Q5710 
20871819 
2085S52S 
20*9 i98^ 
2083q19S 
20*1 9T|1 
20810187 
208111179 
20796770 


■ 189187 , 
189935* 
19q333* 
19 i 205 « 

■ 19 i 232 * 
206962* 

■ 2791757 
29|967« 
2S9S29* 
2 7 o 9 Sq • 
279 bSl • 
299222* 
311333* 
328279* 
395033* 
36 1 » 01 * 

377951 , 
399089 . 

■^ Tb 9 ffi 
927368* 
999526* 
961 77o* 
979012* 

99 * 239 . 

■~51387Ti 

522886* 


32f8lo 

33Q610 

337 /qi 

399396 

39959* 

96025* 

■ 59571 * 
73 Q 82 i 
66599* 
9V9»*j 

■ I 0 l * 8 l 9 
1 133056 

TY6?1*9 
139799V 
1529159 
1659239 
' 1 7*6360 
1899136 

■~mT8<To 

19696 Q 9 

1989633 

20 q 831 o 

2026829 

2095999 

2089189 

2079997 


2926.8 7 

292 G * u 9 
2869*63 
2820*91 
2619*90 
2265*L0 
1 635 * 92 
1009*66 
36*070 
- 23/*29 
"3 Jo *69 
“859.95 
- 7 ^ 2 .‘ 9 S 
”2106*85 
” 2731*39 
“ 339 s * 2 ^ 
■381**91 
■27/**99 


•726*98 
-629*i3 
"554, i9 
-997*76 
•9»/*2l 
"•825 * 58 
-910*82 


898. y1 
698**9 
89***«| 

690*26 

690 * 2 ^ 

• 9 j * 5 o 
•87*7n 
681 .93 

8/i*67 
869*92 
666*20 
659*66 
•57 *38 
*92*59 
•33*26 
628*36 
61 o *«7 
6 Q 8 * 7 0 

* 33 * 2*9 
852*21 
861 *9* 
662*25 
• 6| *87 
66q*67 
•57»9f 
858*9 o 


89 lv ;96 

6V15*9U 

6865*91 

6628*53 

6836*35 

6786*9> 

6769*03 

6793*13 

6716*92 

* 69 o * B 9 

6686*35 

665«*95 

6582*78 
6536*08 
*962*22 
*168*62 
90l**21 
~ i * 8 m 3 
1 o 79*86 
950*87 
925*99 
927*88 
939*38 
- V 35 * tt " 
939*02 


1 ) physical sEPaKaTIUmI 

2) 6ET80-aOCkET 8UR89uT{ 
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lAaLt HC 4C0 NT*ui 

(,AU.«Cn Vc.h1Cl£ OPt.t<A T IUNAl TKAJtLlu*^^ 

huMINAc 

IB BTaGC R&-£NrMY UaIa 


... 

. earth f lALU 

position ANb 

VtLuulT^ 

vECiuk toh**6h6Nlb ---- 

A 

“ 1 

2 ~ 

UA 

6Y 

U2 

CfTi 

(FTI 

IFTI 

(FI/S* 

(f7/9* 

(FT/S* 

T^I27*iT' 


-2|939g. 

'2992.77 

“3o* 16~ 

S939,|9 

JV| 703* 

-JAIB. 

^2029a* 

29AA*pb 

"3o* 17 

»940* 1 9 

19h662» 

*]69M* 

2261bj* 

2930«B^ 

•3p*l J 

b4oo*7S 


-1677* 

231692« 

266/ «S9 

-3o*04 

b6b4*91 

t97B4«* 

*1 a7b; ■ ■ 

23201!>* 

2B6a*s9 

-40*U6 

bAA4*22 

2*U9b6* 

-2l7p» 

J3p972« 

2392* |b 

-27*96 

b601 *p6 

■7B2#bT.“ 

-267a 

'964962 • 

|729*o4 

-22*96 

5779*69 


-3061 • 

b4217b* 

1 1 10*27 

-17*37 

b76l *S3 

~i2702f* 

-3362* 

67721 |e 

99a* |B 

-I0*b7 

S79l*7l 

i20B77« 

-399a* 

/91*2V. 

-1 1 J*00 

-2*72 

b719*79 

J3o*«01 • 

•3&03* 

6c49a^, 

•209*Ab 

-| *94 

5716*25 

322B0«* 

**39AJ« 

vq&vaa* 

-723*96 

6*21 

b69s*B9 

“JoTHb. 

-329i« 

IO|76Jg, 

-nij6*9®^ 

16*2l 

S44T*pl ■ - 

2A9QBB* 

-2Bqb« 

1132729* 

-|99/*66 

27*27 

S6JV*66 

22399^0 

“2i^3« 

129S2or* 

"2i6i *0* 

49*39 

54ub*97 

1 6a*9&« 


1 JbAaiv . 

-4169*27 

bl *92 

bS96*92 

9«i| 9*« 

-i6i« 

l9Ab79j« 

-462a*79 

b6*03 

b26A*39 

apABa* 

B| A* 

|bbS97A* 

-2616*|3 

2| *b3 

3lUl *66 

*1129 # 

73A* 

Tbi7T2B* 

-6A6*$^ 

*-|»*69 

60b*16 

-19BBS* 

&01 • 

1S93396* 

-616*q9 

-6*16 

140*90 

*2s»a«« 

9A7* 

1B99372* 

-bl6*97 

• s6 

*30 

-J597I . 

992* 

lb9902b* 

-991 *9b 

1 *29 

-26*99 

-927Q7. 

bTa* 

ibf399|; - 

-389*aB 

1*11 

-2b*0l 

-809*j* 

biJ* 

IB930B0* 

-492*61 

*99 

-19*42 

•57B71 • 

1U«' 

TSTZTpR • 

“-307*37~ 

~*2*12 

^*15*34 

-A0787« 

b23» 

lb92bl j* 

-294*77 

•*96 

-20*72 



TAoLt HC (C0N1*U| 

ASTP t^A-^IO) LAUJiCfl VtHiCLE OPtH^TlOWAL THAJttTo*<r 

NUHir4AL 

S-ib stage Ki^'LNTKY i^AlA 




flight 

ALTiTUuE 

Range 

RaLaTI V t 

VELOCITY »EcTOR aZiHOTh 

LOHtol TU(^C 

btuct**lR 1 C 

UUL Tic 



TlTTf~ 



VBLdclTY 

space fixeo 

EAPTm FlXEo 

(POS, tAsT) 

UELLlNftT lOi* 

LftTl Tout 

; 

— 

JSEU 

C^FTI 

_ <nmi 

IFT/b) 

<0EG) 

(OEGI 

i Otb 1 

(Ufc^G) 

|UEG, 

— 

~iT 

T^ras ~ 

r^HiB, 

“3^70^3 

~ 4735,39 

52,738 ■ 

95^090 

-“0,l9, 

2b,89o 

?9,053 



iHi .00 

1 H28S5* 

3b.9bi 

6728*90 

52.VH9 

95*091 

-b0*l9„ 

2b*b9 1 

29*059 



1H2*0U 

1«S876* 

36.990 

6662*02 

53*005 

95*096 

"®0* 127 

28*902 

29*066 



2» 

IH2»H7 

l’87&T* 

37#B69 

66i7*|b 

53*092 

9b*0b2 

-*»0*1 U 

28*913 

29*07# 



IH3*00 

I 988H6* 

37.892 

6616*99 

53*093 

9b*0b2 

-«»0* 1 U 

28*9i R 

29*077 



1 Aq*00 

2HH5H9* 

S3.929 

63o7*39 

53*230 

95*170 

-79.87ft 

29* 102 

27* A6# 



1 bQ *00 

267320* 

72*631 

#086*58 

53*9q7 

95*367 

-79,695 

27*521 

29*#b# 



2go*oo 

318399# 

9| .299 

S929*3b 

53*579 

95*561 

- 79 , 37 , 

29*539 

j9* 7o9 



22o*OD 

3J783H* 

1O’*012 

5821 * 26 

53.752 

95*766 

-79, ,3a 

a9*755 

29*921 

^ 


2Hq*0& __ 

3H5BH8* 

12»*392_ 

5779*96 

53.927 

9b*9a2 

-7b, 88, 

29*969 

30*13# 


3 ) 

2H3.00 

3H5819# 

131.120 

b778*b6 

53.953 

96*016 

-7b , 693 

3o *002 

30* 1 #9 



260*00 

3H18H9# 

196.863 

5800*02 

59.103 

96.212 

-7b ,62# 

3q* 183 

30*351 



:Bq*00 

326933* 

16b. 900 

5882*33 

59*282 

96.953 

-7b, j6 A 

30*396 

30*565 



30q*Q0 

29938S# 

183.776 

6023*76 

59.963 

96 * 7flT 

-7b,i0L 

30*609 

30*7/8 



32o*00 

2606B2* 

202.61 1 

6217*10 

59*699 

96.779 

-77 #89j 

30*821 

30*791 

1 ^ 


3Ho*00 

21Q36H# 

221 .300 

6969*77 

59.862 

97*250 

-77,57a 

3l *033 

31 *#03 



360 • 00 

|H93|8# 

237.770 

6989*71 

55*296 

m 7 .Mb# 

—77,31 1 

31*291 

31*912 



3bo*OU 

88932* 

2bb. 183 

9100*56 

59.163 

97*390 

-77,07o 

31*915 

31 *5b6 



H00*00 

b967o# 

“ 260 TT 33 

1072*90 

75 * 356 

9b*f67 

-■ 77 , 0 1 1 

31*978 

31 *650 



H2o*00 

161 S 8 * 

261.721 

637*86 

85*092 

95*376 

-76.99ft 

31*972 

31 *6## 



HHq'OO 

39939* 

262*227 

bi9*S7 

88*922 

99*818 

-76*99^ 

31*995 

31*667 



H 6 q *0U 

2S3B8# 

262*287 

992 * Tb 

89*877 

65*927 

-76,V8# 

31*976 

31 * 6#8 



HbO'OO 

1 7iOS* 

262.300 

385*68 

"ff9 .953 

79*765 

— 7 6 . 9 b Q 

3l *#96 

31 *##8 



bOO*OC 

9836 • 

262*316 

393*10 

89.852 

57*958 

-7o.98b 

31*976 

31 *6o8 



b20*00 


262*339 


87*723 

35 * 879 

-76 *98h 

3i*996 

31*668 


H» 

53i *00 

0* 

262.398 

299*55 

89.970 

52*596 

-76,98ft 

31*996 

3 1 *6#8 


1 1 

PHYSTIaL 

sepmhTtiun; 



— 

— 

* 





2l 

NETPO-rOCkCT BURNOuT; 









3) s-iB Stage apogeei 
Hi S»IB Stage impact. 



I 


i 


APPENDIX D: "LAUNCH WINDOW OPENING TRAJECTORY DATA" 
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1 -- I .1 ] I 


TABLE ID 

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
LAUNCH WINDOW OPENING POWERED FLIGHT SEQUENCE OF EVENTS 



LVDC 

FLIGHT TIME 

FLIGHT 


PROGRAM 


(HR; MIN; SEC) (SEC) TIME(SEC) 


-0:00; 17. 20 

- 17.20 

o 

/— s 

o 

o 

o 

-0;00;03.30 

- 3.30 

_ — 

- 0 ; 00 ; 00.20 

- 0.20 

— 

0 ; 00 ; 00.00 

0.00 

— 

0 ; 00 ; 00.20 

0.20 

( 0 . 00 )^ 

0 : 00 : 10.00 

10.00 

(9.80)^ 

0:00:57.74 

57.74 

— 

0:01:13.23 

73.23 

--- 

0:01:40.20 

100.20 

( 100 . 00) 1 

0 : 02 : 00.20 

120.20 

( 120 . 00 ), 

0:02:08.07 

128.07 

(127. 87)^ 

0:02:09.00 

129.00 

(128.80), 

0:02:13.07 

133.07 

( 0 . 00)2 

0:02:16.07 

136.07 

(3.00)2 

0:02:19.47 

139.47 

( 0 . 00)3 

0:02:20.57 

140.57 

( 1 . 10)3 

0:02:20.77 

140.77 

(1.30)3 

0:02:20.85 

140.85 

— 

0:02:22.17 

142.17 

(2.70)3 

0:02:25.57 

145.57 

— 

0:02:28.17 

148.17 

(8.70)3 

0:02:28.57 

148.57 

— 

0:02:32.77 

152.77 

(13.30)3 

0:02:45.10 

165.10 

— 

0:02:51.47 

171.47 

— 

0:02:54.47 

174.47 

(35.00)3 

0:03:01.47 

181.47 

(42.00)3 

0:05:45.57 

345.57 

( 206 . 10)3 

0:07:47.57 

467.57 

(328.10)3 

0:09:44.07 

584.07 

— 

0:09:44.27 

584.27 

( 0 . 00)4 

0:09:44.87 

584.87 

(0.60)4 

0:09:54.07 

594.07 

— 


EVENT 

Guidance Reference Release (GRR) ; 
Initiation of Time Base 0 . 

Time for S-IB Mains tage Ignition. 
Hold Down Arm Release Signal. 

First Motion. 

Lift-Off Signal; Initiate Time 
Base 1 . 

Initiate Pitch and Roll Maneuvers. 
Mach One . 

Maximum Dynamic Pressure. 

Control Gain Switch Point. 

Control Gain Switch Point. 

Enable S-IB Propellant Level 
Sensors . 

Arrest Attitude Commands. 

Level Sensor Actuation; 

Initiate Time Base 2 . 

Inboard Engine Cutoff (lECO) . 
Outboard Engine Cutoff (OECO) ; 
Initiate Time Base 3 . 

Ullage Rockets Ignition. 

Separation Signal. 

S-IB/S-IVB Physical Separation. 

J-2 Engine Start Command. 

907o J-2 Thrust Level. 

Command 5.5 ;1 EMR. 

Ullage Burn Out. 

Jettison Ullage Rocket Motors. 
Dynamic Pressure » 1 PSF. 

LES Jettison 

Command Active Guldar.ce Initiation. 
Control Gain Switch Point. 

Control Gain Switch Point. 

Command EMR Shift to 4.8 ;1. 

Guidance Cutoff Signal (GCS) , 
Initiate Time Base 4 ; 

Inertial Attitude Freeze. 

Begin LOX NPV. 

Orbit Insertion. 
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TABLE 2r 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL rLIGHj TRAJECTORY 

launch window OPENifJG 




POWERED flight 

trajectory 

FVEf4T summary 


• - • 


*- — 


• 


SPACE FIXEu - 




LOrGITuDE 

EVENT 

FLIGHT 

altituce 

velocity 

flighi pat,. 

azimuth 

GEuDETTC 

POSITIVE 


TIi-lE (SEC) 

(KM) 

(M/S) 

angle (DEG) 

(DE 6 ) 

LAT. (DEG) 

east (dEG) 

GUIDA 14 CE REF. RELEASE 

-17.20 

.09 

408.57 

90.000 

90.00 - 

“ 28.63 - 

— -80.6? 

FIRST FTOTION- ' — 

.00 

.09 

408.57 

90.000 

90.00 - 

28.63 

- - 80.62 — 

KACH ONE 

57.74 

7.34 

586.02 

59.863 ■ 

80.50 
- ^ 00 — 

28.64 

4.A 

- 60 . 61 “ 

WAX". 0W» PRESSl’RE 

-73.23 

12.70 

743.50 

5 f • »92 

r 3 . 

20 .bo 

oU • ^9 

TTLT'ARRtST ‘ 

■ 129.00 — 

47-.80 

1997.90 

64; 224 

57 . 00 

28.91 

-80.27 

INBOARD ENGINE CUTOFF 

136.07 

54.19 

2255.05 

65.534 

55.98 

28.98 

-80. IP 

outboard engine cutoff “ 

139; 47 - 

- 57.39 

2319.57 

66,125 

55.77 — 

— 29.01 - 

-80.13 

FTTYSICAL SEPT 

- -140.85 ' 

58.68 

23X8.81 

66 . 393 

55.7b 

29*. 03 

"- 00 . 12 

J-2 ENG. START COMMAND — 

142.17 

59.90 

* 2314.07 

06 • 656 

55.77 — 

29.04 

-80. lO 

ULLAGE OASE JETTISON " 

-153.77 

- 69.26 

2328.67- 

68.653 ■ 

55.69 

• 

29.16 

— 

-79i95 

— — frtt 

“Les jettison 

171.47 

84.24— 

2 *.uo . 

f I . o^u 


^ ^ m 0 r 

f ” . On 

- I 6 M Initiation 

- -175.00 

86.87 

2426.02 

72.463 

55.42 — 

29.41 

- - 79.63 

EMR SHIFT» 5. 5:1/4. 8:1 

469.00 

164.91 

5465.01 

90.615 

52.04 

35.00 

-72.0? 

GUIDAInICE CUTOFF SIGNAL 

584.07 

158.45 

7811.73 

90.009 

52.61 

39.04 -• 

*‘-65.99 ” 

-ORBIT I^rSERT TON ‘ 

- 59^,07 

158.60 

7818.46 

90.001 

53.04 “ 

39.45 ■ 

-65.33 


\ 1 - i-, 1 i • — ^ 


- - . TAf3l.E"3P - — 

ASTP (SA-210) LAUfslCH VEHlCLr OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH wiL'DOW OPENING 
S-lb stage END CONuiTlONS OF FLIGHT 


flioht time; oecc f 1.379 sECOfjns, 

140. PM7 

(SEC) 

kaoius: 

6431842. 

(M) 

altitude : 

58679. 

(M) 

SPACE FIXEE VELOCITY; 

2318.81 

(M/S) 

SPACE FIXED FLIGHT P^TH ANGLE! 

fo6.393 

(DEG) 

bPALt FIXED FLIGHT A,^IMUTH: 

^5.763^ 

' (DEG)' 

lakih fixed FLIGHT a;^imuth: 

46.3R7 

(DEG) 

gloclutkic declination: 

P8.864 

(DEG) 

Gt-OLtTlC latitude; 

29.027 

(DEG) 

LOriLlTUCE; (POSITIVE EAST) 

-P.O.1I5 

(DEG) 


SPACE FI-EU POSITION AND VELOCITY COMPONENTS 


xs 



6430763. 

(..) 


YS 



55702. 

( Vi) 


2S 



103809. 

(^/i) 





892.21 

(M/S) 


YS 



257.23 

(M/S) 


is 



2124.77 

(M/S) 



vehicle attitudes AND ATTITUDE RATES 


PITCH attitude angle 

- 64 . 00 U 

(DFG) 

yav. attitude angle 

-.097 

(DFG) 

roll attitude angle 

• ooc 

(DEO) 

PITCH KATE 

■ .006 

(DEg/S) 

YAlr RATE 

. "«025 

(DEG/S) 

ROLL RATE 

-.000 

(UEG/S) 

— . — 

- 

-- 
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- ~ table 4D ~ ' " 

ASTP (SA-tlO) Launch vehicle OPERAlIorJAL flight trajectory 

Launch window opening 
S- iVfi stage ENU conditions of flight 


flight time: gcs 

RADIUS: 

altitude: 

SPACE fixed VELOCITY: 

space fixed flight path angle: 

SPACE FIXED FLIGHT "A7. I MUTH: 
EhPTH FIXED FLIGHT AZIMUTH:^ 

glocemtpic heclination; 
geodetic latitude: 

LONoITUL'E: (POSITIVE EAST) 

inclination: 

DFSCENDINC node 'ARGU. iENT: ■ 
INENTIAL RANGE ANGLE: __ 

WEIGHT:' 


584. h66 (SEC) 

6528180. ■* (M) 

158454. (M) 

7811.73 ' (M/S) 

_ ^0«_Q09 _ (DEG) 

5^.606 TD'FG) 

*=.0.p91 (DEG) 

38.850 (DEG) 

39.P36 (DEG) 

-65.991 (DEG) 

__ 51.J76 _^PE!G) 

' 157.768' (DEG) 

17.E^6 (DEG) 

68472. ■ (LPS) 


SPACE FIXED POSITION AN D VE LOCITY COMPONENTS 


xs 

YS 

ZS 

Xs 

YS 

~ts 


6226319. (V) 


45441. ■“ (m) 

1961639. _ (^/) 

-233a . 62 (M/S) 

-752.22 (M/S) 

741T.30 (M/S) 


VEHICLE attitude ANGLES 

PITCH ATTITUDE ANGLE -99.780 (DEG) 
Y^AW attitude: angle -r3".73'3“” (DF6) 
ROLL ATTITUDE ANGLE .458 (Dh'G) 


I 

I 


OSCULATING CONIC PARAMETERS 


♦ PERIGEE -ALTTTUDE ‘ 142.07 tKT^I 

♦ .APOGEE ALTITUDE 150.34 (KM) 

"ECCENTRICITY ‘ ' ’.OOo6~ 

SEMI-MAJOR AXIS 6524.37 _ _ (KM) 

True anomaly ' " ' 194 . 54 ? ‘(dfg) 

PERIOD _ 87.41 (MIN) 


♦ RLFERFNCEO TO EQUATORIAL RADIUS (637S*l65 KM) 



table 4n (cont’D) 


ASTP (GA-^10) L\U|,Cf; VEHlCLf OPEP.ATlOr.AL FLIOHT TRAJ«'CTORV 

uAUNCH ^IL-OOW OpENlUG 
S-XV-l SIAGE ENU CONDITlOt^G OF FLIGHT 


plight Tlf P-: orbit insertion 


594.066 

(SEC) 

!. jls: 


6526178. 

(M) 

altitude : 


158603. 

(M) 

grace fixed VELOCITY; 


7818.46 

(M/S) 

spall FIXED Flight path angle: 


90.001 

(DEG) 

sPACt PIXEL flight a^Imuth: 


e3". 043' 

' (DEG) 

LAr<fh FIXED flight a^imuth; 


51.356 

(DEG) 

i.,lOv.LMI’IC DtCLINATiON: 


39.^64 

(DEG) 

gLOLETIC LATITUDE: 


39.453 

(DEG) 

LUrwc-ITUDL: (POSITIVE EAST) 


-65.329 

(DEG) 

[uCLiiiATlor : 


^1.780 

(DEG) 

•jL scENDiriG node argl ient: 


157.775 

(DEG) 

ir4LKTlAL range ANGLE: 


18.8,79 

(DEG) 

wek^ht; 


68340. 

(LBS) 


SPACE fixed POSITIurvI AilU VCLOCITY COMpOrgrMTS 


xs 



6202536. 

(.. ) 

Y5i 



379001 

(' ) 

Z5 



2035734. 

(f) 

^:s 



-2422.75 

(M/S) 

ts 



-754.38 

(K/S) 




739B.24 

(M/S) 


vehicle attitude angles 

PITCH attitude ANGLE -99.761 (LFG) 

YaV- attitude angle ” -r5.740 ' (DEG) 

ROLL attitude ANGLE .355 (DEG) 


OSCULATING CONIC PARAMETERS 

♦ PERIGEE ALTITUDE 

♦ APOGEE ALTITUDE 
ECCENTRICITY 
SfcV!l-MAJOR AXIS 

True anomaly 

peoioD 


« RLFEReNCEO TO EQUATORIAL RADIUS (6370.165 KM) 


149.^2 “CKO” 

164.97 (K ) 

.0012 

6535.61 (Kv) 

358.971 ' (DEG) 

87.64 (MIN) 


ORIGINAL Page is 

OF POOR QUALITY 
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flight mass 

time 

(SEC» 


table SU 

ASTP (Sa-21CJ launch VEHIcLE OPLRATIUNAL FLIGHT THaJLLTORt 
Launch v.ini>oa opening 
s»l6 Stage flight data 


thrust 

Drag 

LqNGI tuD IhAL 

Dynamic 

A*H. 1 • 

TOTAL ) 


acceleration 

pressure 

• 

(N) 

(N) 

(M/SEC2I 

(N/M2) 

(KG-M/M2-RAD) 


Mach rItCh angle 

NO* OF attack 
(oe:g) 


1 1 

-17.20 

59M950. 

0* 

0* 

*000 

— — 1 ♦ t| — 

0* 
2 , 

0* 

0* 

ft 

- ,00 — 

S63t790. 

r2S74'97* 

7*5* 

i A • J 9 *f 




b.OO 

57369/. 

7M280H6* 

3362* 

12*963 

124* 

152* 


10.00 -- 

5592M3, - 

7M78M8 I , 

i29bM, 

13,370 

575, 

2869, 


IS. 00 

5MM737* 

7524089 . 

29360* 

13.763 

1 MM8. 

16672* 


20.00 " ■ 

530193* 

7S7558M. 

51509* 

19*213 

2821 * 

600M7* 


2S.00 

515422* 

7627083* 

7M529* 

IM.669 

M753* 

1 6M8 1 7 * 

““ — i*A — 


3TTiOtr 

soraivi 

rsn «T3it3* 

1 D 1 8^1 * 

~1 5 » I y3 

7290* 

u / 0 0 0 1 * 


3S.00 

M84M33. 

77M7227* 

132697* 

15*671 

IDM2M. 

769815* 


RO.OO 

M7I823* 

7816392* 

16753H. 

16.226 

1**100* 

1M29036* 


9S.00 

M6719Q* 

7891601 * 

2160^6* 

16.601 

1 8 1 96. 

2M69227* 


S0*00 

MM2Bm8 * 

79668*49* 

267780, 

17.M0B 

225M2* 

M023505* 


55*00 

*♦27908* 

8032206* 

9936^3. 

17.626 

26752* 

62312<;9* 

— m ' ■ *1 g g ^ — — 

•jr 

— 57 i 7N 

- Mi^892T 

^04l8»^r* 

6AT6«57“ 

• 4 J"B 

28 7 MO * 



45.00 

398^98 • 

615M32M. 

737513, 

18.413 

327eH. 

12890555, 


70*00 

3839Q3* 

8216221 * 

6M3653. 

19.729 

3M596* 

1 7M2M936. 

) 

73.23 

37M*«17* 

62M9230* 

585606, 

20,M7l 

3M992* 

207690m9. 


80*00 

35M529. 

83C7399. 

M6366H, 

22.125 

3262M* 

28678204* 


BS.OC 

339855, 

83390/5 * 

377o7| • 

23.M28 

28087 • 

3M7139i7* 

— *■ 

— 

90*00 

— 32S27Si~ 

r3^0T58^ 

2922*34 

"29*®o9 

2^ 1 2^ • 



95*00 

3 10703* 

8368895* 

218303. 

24.233 

18502* 

M57 34637 * 


100.00 

296 I H4 • 

8368970* 

158970* 

27*723 

1 MM60* 

50MM/M31 • 


105.00 

281410* 

8359893* 

1 13935* 

29*282 

10985* 

5MS29128* 


I 10.00 

26/102* 

83*47205* 

75360; 

30*970 

»06’» 

5799352* * 


1 15.00 


8332M35* 

39167* 

32.830 

5820* 

40725886* 


I2U70U“ 

-2JB17*»; 

»3H7Ng7' 

— 

' - 39^g^g 

9125* 

•2^6 1 23U« 


125.00 

223/65* 

828M901 • 

-3M25* 

37*0MM 

2895* 

4M7049m7* 

Si 

129,00 

212276, 

826 1623* 

-IOM63, 

38.973 

2 170* 

6582962M* 

6) 

|33.C7 

200831 * 

6226908 * 

-18762* 

*41 • 101 

1 6M0* 

46/59323 • 

7 > 

1 3A *C7 

19207M. 

8 185755* 

-27o’7* 

M2. 760 

1326* 

6732830/ * 

B) 

139. S7 

1 8432M * 

267095m* 

-25910* 

15.5M8 

962* 

— ^ ^ 4 

678M3265* 


I *10 ^S7 

—185950* 

I573MS» 

*ZT*|RT* 




EO ) 

1 MO * 77 

1 854M4* 

1 68338* 

“2301 3* 

1 *031 

828* 

479997M7* 

1 I ) 

1 MO *65 

185831 * 

159698* 

-22830* ^ 

.983 

820* 

46008M96 * 


*00 

.000 

.01 

*000 

*0M 

4.188 

*0’ 

3.30b 

• |5 

.257 

*21 

-2.7M5 

*28 

-1 ,5m2 

'*35 

-1,263 - 

*MM 

-.877 

*5M 

-.Sol 

*65 

-.153 

*77 

.054 

*92 

.0^7 

r '*oxr ‘ 

.033 

1.2s 

,008 

1*M7 

-.002 

1*63 

,020 

2*00 

-.149 

2*26 

-.144 

2*52 

-■*011“ 

2*80 

,094 

3‘11 

-.073 

3*MM 

-*221 

3*78 

-*700 

M*|3 

-1.13/ 

-9.-51 


M*fi 

-2,288 

5.24 

-2,8|5 

5*73 

-2.008 

6 * 1 3 

-1.150 

4*M3 

-.278 

^ ^ 1 'it — 



6*M7 

.033 

6 * M 7 

.051 


1) guidance reference KEL^aSE 5 

* 2i“rTT?rr~TrornrHr 

3) MACH one; 

«n MAXIMUM DYNAMIC PRESSUREI 
5) TILT arrest; 

6J LSAI initiate TIME BASE TWO; 

7) lECO* 

• 1 OCC D I~tNlT U T E TIWC &X5T THREET 

9) initiate ullage burn: 

10) separation signal: 

11) s-itf/s-ivB Physical separation. 
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ASTP iSa - 2 » U ) 


' 1 ^ 


table Sl> (COnT**^) 

LAU»<CH VEHiCLL 0PERATH>NAL FLlthT IhAJtClOht 
launch AiNLOA 
b*ib sta^e flight lata 


flight 
T IHe 
(SEC > 

I* -17.2C 
»» " .BO 

b.oO 
10*00 

15.00 

zo*oo 
2S*00 
JO *dO 
3S*00 
IQ.OO 
H5.00 
50*00 
55*00 
-j t - st * t ^ 
65*00 

70.00 
HI 73*23 

80*00 

8S*00 


radios 

(M) 

6373379. 

6373379. ~ 

6373H19 . 

6373528* 

6373732 . 

637MQ3S. 

637MHH9. 

637*»^««». 

6375651 • 

6376H6 q . 

6377H23. 

63785H8 . 

63798H3 . 

<^ S » 06 7 S ~ * 

6382731 • 
638H725. 
6385977 * 
638885s* 
6391205* 



95*00 

6396508. 

|0’9*91 

58*991 

- 

100*00 ~ 

6399975 . 

1 198*08" 

59.121 


105*00 

6902659 . 

1310*89 

59.838 

— ■ ■ ■ 

T 10*00 

6906063 * 

1933* 12 

60*639 


115*00 

6909686* 

1 565 • 7o 

61 *5i 3 


120*00 

6913S3I* ■ 

1 7o’ *7S“ 

•7.^90 


1 25 *00 

69 1 75’5* 

1869*55 

63.916 

- - - 5 1 

I2’*00 ' 

692)001 * 

1 997 • ’0 

69.229 

61 

1 33*07 

6929608* 

2)92.91 

65.026 

7 I 

1 36. o7 

6927365* 

2755*05 

95.539 

6| 

1 3’*97 

6930553* 

23l’*57 

66.125 

▼r-TRTTTST — 

6931587 * 

231^* 6B~ 

WO • J JO 

10) 

190*77 

6931 768* 

23l’*a3 

66.378 

It » 

190*85 

6931892* 

2318*81 

66.393 

1 ) 

Gu I 0 AmCL 

rEFErEhCE rEi 

ease : 


— 2) 

TIWST HPTIPifT 



3) 

HACH one 

f 




space fiaeo 
velocity 
(H/S) 

•408*57 

RCfB * 5T “ 

*t08 * 7 5 
Ho9*55 
HI l.HH 
HiS *68 
H23*00 

H3 HittT ~ - 

HH9.58 

H70*0H 
99b * 66 
527*2H 
56H.Q9 

S88«02 

651 * IS 
7 OH .76 
793*50 
835.71 
913*95 


Path angle 

(DEC) 

90*000 
— 70.TIPC 
87.9S9 
85*593 
82.965 
«0* I 10 
77.087 
- 7Ti9rS 
7o*879 
67.901 
65. 1«6 
62.695 
60.698 

58.366 

^7*738 

57.992 

57.375 

57.588 


HI haxihuh oynahic pressure: 

5) tilt arresti 

6) LSAl initiate T|HE BASE T«OI 

7) lECOl 

• I BeCBT - I ** iT t n Tg T l Hg THRec ; 

9) initiate ullage burn: 
loi sePari^tion Signal: 

II) S-IB/S-I9B PwtSlCAL SEPARATION, 


space FlxEo POSITION AND VELDClTT VEcToK COMPONENTS 

X Y / OA OT Di 

(Hi ( M ) W ‘.> IM / S ) ( H/SI ( H/SI 


9373353 * 

63733H9 , 

63/3382* 

63/3H93* 

6373693 . 

6373992* 

6379H01 . 

6379R30i -- 

6375590* 

6376392* 

93773H6. 

9378H62* 

6379798. 

6 3 * 05 7R ^ — 

6382812* 

638959 1 • 

6385832* 

6388685* 

6391012. 

6396258. 
6399187. 
6902326. 
6H05676. 
6HQ923H . 

69)6968. 

6H2Q285. 

6923783. 

6926950* 

6929529* 

♦ R3 ( JSt 3 »^ 

693q692* 

693q763* 


13999* 

I 8 1 07 • 

1 V961 * 

208 13* 

22 1 65* 

23517* 

29868* 

^6^r9»- 

27568* 

28916* 

30263* 

31611* 

32956* 

— 336 ^-*- 

35650* 
36995 * 

37863* 
39689* 
9Io25* 
— 9 » 3 » J ^ 
93696* 
95o25* 

96350* 
h767o* 
98986* 
- - 5B7^rw 
5)602* 
52693* 
53697* 
59971 * 
55397* 

55682* 

55702* 


•1 19ih* 
—-6653* 
-5123* 
-3592* 
.2062. 
-528* 
1020 * 
25R9* 
9211* 
5888* 
7696* 
95o9. 
1 I500* 
iZ*57» 
15978* 
18527* 
203Q6* 
29935* 
27881 * 


35978* 

90717* 

95979* 

51819* 
58276* 
8VT221 
73315* 
80211 * 
87796* 
93779* 

100880 * 

roT5 ? r8 ^ 

10369| * 
1038Q9 * 


*00 

-•95 

l9*0l 

30*76 

99*55 
70*93 
93*92 
1 lB*58 ■ 
195*87 

175*2’ 

206*70 

23’*’6 

273*99 

- 

338*80 

373*10 

396*17 

996*91 

989*73 

B2 9 * 3 tr - 

565* 1 3 

606 * 6 ’ 

698*79 

690*82 

732*97 

-773»^ 

813*96 

899*3’ 

876*01 

’01*95 

’03*98 

B 99»TR 

892*99 

892*21 


270*’2 
--27C* 79 
270*61 
270*93 
270.30 
270*37 
270*19 
- 26’*89 
26>*69 
269.58 
26V. 5l 
26’*95 
269.33 

26’*0’ 
268.99 
268.99 
268.69 
267.97 
-- 2#^rt0 
266.20 
265.36 
269.55 
263.60 
262*61 
2«1 r66 
260*53 
259*57 
258*63 
257.90 
257.35 
-2^^rZS- 
257.23 
if57.23 


TABLE bO (CONT*0) 


Flight 
time 
iSCc > 


POSITION 

CMl 



ASTP (Sa- 

210) launch 

VEHICLE operational fLI 

GhT TkauELIORT 





launch PINDO.V opening 







s*ib Stage 

flight DATA 




— - - — 

AKTh fixed 



— 

- Earth fixed 

position 

Velocity 

VtCTOR cOhPONENTS — 

velocity 

PATH angle 

X 

Y 

L 

Ox 

OY 

oz 

<M/S) 

lOEG) 


(Ml 

(M) 

(H) 

(H/S) 

(H/S) 

(H/51 

• 00 

N/A 


90* 

0. 

-c* 

0 

0 

• 

-*00 

-*00 


N/JT“ 

— 

90* 

-c. 

c* 

• iOO 

' -*00 

-.00 

lN.b9 

.982 


|2b* 

-0. 

0. 

19.59 

-•09 

-.02 

3i .RT 

.563 


239. 

-1 . 

-0* 

31*97 

-•29 

-*io 

50.39 

.538 


993 * 

-3. 

-1 . 

50.39 

- * 36 

-.01 

71 .h2 

1.320 


797 * 

-9. 

2. 

71*90 

-• jO 

1 *95 

9m, 69 

3*391 


1 I 6 I . 

• 6 » 

- 

18. 

99.59 

-.98 

5*30 

120.^9 



1 6^^* 


"5^9, 

1 1 9 * 89 

» • B 1 

11*9^ 

198.93 

8.597 


2363* 

-19. 

193. 

197.30 

-1*05 

21*95 

180.50 

1 1*570 

— 

3i72. 

-20. 

285. 

176*90 

-) .21 

35*89 

215. M 1 

19*691 


9i35. 

- 26 . 

S08. 

208.51 

- 1.33 

59*05 

253.95 

17*798 


5261 . 

- 33 . 

839. * 

292*00 

-1.95 

76*96 

29b. 69 

20*963 


6557 * 

-9l . 

1287. 

276.25 

-1*62 

105*29 

~rr9.iT9- 

^2*769- 


y J3V • 


1 600* 

299*93 

-T *"7T 

1 22*t9 

385,97 

27*626 


9697. 

- 58 . 

2685. 

391.78 

-1.99 

178*23 

938.73 

30*965 


11992. 

-6«. 

3690. 

376.50 

-2*05 

225*23 

976.66 

33*079 


12695. 

-75. 

9972* 

399.88 

-2* lO 

259*78 

567.03 

37*382 


15575. 

-90. 

6507. 

950*86 

- 2*35 

393.86 

6‘*2.B9 

90*397 


17926* 

-1q3. 

8909. 

989.89 

- 2.99 

916*35 

TZTVn 

93 * I'91' 


20TT6* 


I08B6. 

530 *T6 


897*»9 

819,93 

95.766 


23231. 

-190, 

13395 , 

571,86 

-9,92 

5t7,St 

921.57 

98*198 

— 

26196. 

-169. 

16578. 

619*90 

-5*05 

686«87 

1032.29 

50*355 


29376. 

-190. 

20281 . 

657.41 

-5*57 

795*70 

1152.99 

52*932 


32773. 

-2l9. 

29559." 

700*88 

-6. l7 

919*86 

12«2.99 

59*903 


36386 * 

- 252 . 

29950* 

793.99 

a 

''' 

1095*21 

T929.J«^ 




90212^ 

•28«. 

^50T7* 

7 6 A 9 50 


1 1 

1577.59 

58*067 


99250* 

-323. 

9|397. 

828*28 

-7.55 

1392*58 

l7o9,|9 - 

59*998 

- 

9762^* 

- 359 . 

96989. 

860*27 

-7.87 - 

1976*60 

I 852.1 1 

60*766 


51 i98. 

-386* 

53285* 

899* i3 

-e*o9 

1621*96 

1963.82 

61*609 


53921 . 

-91 1 * 

58319. 

921.95 

-8*29 

1739*20 

2026.98 

62*909 


57q63 * 

- 939 . 

69393. 

929*16 

-8.22 

1 809*02 

2028,93 

d7 ^ 65 r 


6®n 


^ A 3 ^ 

▼15, 7t 


1 

2025.75 

62*695 


58258* 

- 999 . 

66692 . 

913*91 

-8*17 

1807*86 

2025.96 

62*713 


58331 • 

- 950 . 

66835. 

913*20 

-8*17 

1807*91 


1) (juidance: reference release; 

2) riRST 'wfrT r o nn 

MACH ONE; 

Hi maxihuh dymahIc rircssuRCi 
b) tilt ARREST! 

61 LSAI IMlTtATE Tl»<e »ASE TSO! 

’> lECOl 

rr OEcei tntrt n rt Ttnr 

9) initiate ullage burn: 

10) separation signal: 
in S-IB/s-lvB physical separation 


ASTP ( 


Table: so <cont*^i 

A-240) launch V£hIclL OPERATIONAL FLIGHT TRajECTckY 
LAUNC” OPEB|f*& 

b-lb StaG£ FLUhT data 


relative 

velocity vector AZl4*UTri 

LONOI Tuje 

OEOcEhTRIC 

SEOOETIc 

VELOc I Ty 

SPACE Fixed 

Earth fiaeo 

IPOS. EAST) 

declination 

Latitude 

<H/S» 

(UEO) 

|0C6) 

(0C<*) 

C0C6) 

(0E5I 

• OQ 

90».l00 

n/a 

-80.6/1 

28.96* 

28.*27 

1 ."tz - 

90.J00 

N / A 

•60**21 

28.96* 

28**27 

IH , 7 Q 

89. Va* 

N/A 

•ao* *2 1 

28.9*6 

28**27 

31.52 

89.971 

n/a 

•80**21 

28.96* 

28**27 

So.*** 

89.9h3 

N/A 

•8c**21 

28.9** 

28*627 

.*»•♦ 

89 • 8q6 

32.739 

•80. *21 

28.9*6 

28.627 

9M.57 

89.929 

91.3*0 

•8q. *2 1 

28.9** 

28.627 

1 ^tr. tt ^ 

“♦Ot 7*3 - 

-93.9*3 — 

— *80. 820 

78.9** 

27*6 28" ■ 

i*ta.*o 

87*875 

99,973 

•80**20 

28.9*7 

28**28 

'1*0.0* 

8* • 6a8 

95.9*9 

-80. * 1 V 

28.9*8 

28**2’ 

2M.’0 

85.231 

9* . *00 

•80.61 7 

28.9*9 

28.631 

2S3.1B 

83*532 

97.017 

•80.615 

28.971 

28**33 

2’5.39 

81 •*! 1 

97.279 

•80**U 

28.979 

28. *35 

Tirvffj 


9T-.-J78 

' -ro^o^ — 

2**9T^ 

2r*637 — 

38*. U 

77*999 

97. *22 

•80**0l 

28.982 

28.699 

9*10.3* 

75*297 

97.75* 

-80*5’3 

28.4«88 

28**50 

979,50 

73*«20 

97,633 

•80.587 

28.993 

28.655 

5^0.77 

70.873 

97,938 

•80.572 

28.505 

2g.**7 

6H7.97 

68*789 

97,998 

•80*55/ 

28.517 

28.679 

7 3^ . *0 

88 , 83"7 



■ •80,580 

'28;sn — 


829.*9 

*5*0*9 

97,9*9 

•80*520 

28.597 

28.70’ 

933.18 

*3*9*5 

97.995 

•8o*9’5 

28.5*6 

28*728 

10*«5.29 

*2*039 

98,037 

•80*967 

28.588 

28*750 

11*5. 9q 

*0*797 

98,079 

-80*935 

28.619 

28*776 

12’9,96 

59.59* 

98, 1 1 7 

•80* 3’8 

28.693 

28*8q5 

i^5 

' fr*S73 

9«.t8^ ' 

•tlT. 388 

28 . §7* ~ 

21 ••30^ 

1 *0*4.37 

57*657 

98,21 7 

•80*308 

28.713 

28.87* 

1737,37 - 

5**997 

98,2s’ 

-80*2*5 

28.797 

28*’0’ 

188| .33 

5**390 

98,3q5 

-8o*2l« 

28.789 

28*’97 

1993,15 

55*’82 

98.390 

-80* 180 

28.819 

28*’77 

2qS*.22 

55*7*5 

98,375 

-80*139 

28.899 

2’*0l2 

. 9^ ■ 

- 742“ 

- 98" ."38^ 

*#0 • 1 

28 .8*1 

29.029 

2059**8 

55*7*3 

98.3a* 

-80*1 U 

28.8*3 

29.02* 

2059.35 

55*7*3 

98.387 

-80.115 

28.869 

29*027 













table 50 (CONT'D) 

ASTP (Sa-210| launch VtHiCLt OPERATIONAL FLI^hT TRajCCTORY 
launch ainoom opening 
s*ifa Stage flight data 


flight 

TIME 

(SEC». 


II -17 
-27 

5 

10 

IS 

20 



20 

00 

00 

00 

00 

00 


VF.HIcLE 

pitch ■' 

(OEc) 


ooo 

.-xm 

OlA 

009 

66 I 
002 


-2 


Al TITUOE 
YAW 
IOEg) 

.000 

- -.xm- 

-.017 

..02t 

-.oos 

.021 


a^^gle 

ROLL 

(OEGl 

-Ml .537 
••M VSP3 
-Ml .538 
-Ml .538 
-37»M3M 
-32.M66 


Vehicle attitude 

PITCH YAW 

(OEG/S) fOEG/Sl 


.003 
.-003 
• 001 
.C02 
.203 
.329 


• 002 

• 0Q2 

• OOl 
.000 
.0Q6 
.002 


Nate 

roll 

lOEb/Sl 

002 

002 

003 
000 

1*001 
1 *003 


VEHICLE attitude ERrOR 
PITCH TaA roll 

|0E8) (OEg) lO^G) 


1 


25*00 

^3.895 

-.093 

-27*968 

-.906 

-•OoO 

1 *000 

• 282 

•098 

-.931 



“lO.PD 

*T.07a' 

~,Q7W~ 


i.98l 

.057 

~ fiTOO ■ “ 

- 

?flo 

-.9IT 



35*00 

•8.613 

-.013 

-17*965 

-.532 

• OOl 

1 •ooo 

• 9q8 

•119 

-.928 

] 


90.00 

-1 1T37m 

-.010 

-12*966 

-.57c 

-.001 

1*000 

• 988 

• 098 

-.929 



95.00 

-19*299 

-•020 

-7 *968 

-•59m 

-•Oq3 

• 999 

• 5m8 

• 052 

-.931 



50*00 

-17.931 

-.092 

“ -2S972 

-.685 

-.007 

1»000 

.617 

-•015 

-.935 



55.00 

*20*886 

-.076 

• 022 

-.699 

-.002 

-•O5 1 

• 602 

-•076 

• 021 


IT 

17.79 


-.076'- 

-*002 

-•709 

*009 

“iXIBB 

*602 

“=^074 

“*T003 

^ 


65.00 

-27.959 

-.083 

-.000 

-•7 1 1 

-.001 

• OOO 

.613 

-•083 

-.001 



70 *00 

-3i .978 

-.105 

• OOO 

— • 697 

••009 

-•OOO 

• 6 1 1 

* -*105 

-.000 


Ml 

73*23 

-33.718 

-.100 

-•COO 

-•689 

• OOl 

-•ooo 

• 6o2 

-•100 

-.001 



80 .00 

-38.257 

-.122 

•009 

— • 6 3 9 

• 0l5 

• 001 

• 559 

-•122 

.003 

1 


85*00 

-91.287 

-.019 

•009 

-.592 

• 007 

-•001 

• 6q9 

-•019 

.009 

f 


▼Hi #00 

•99* 1 1 3 

.092 

-•OOO 

• •St 1 

«005 

••002 

•tio 

»0N2 





9S«00 

*96.692 

.051 

-•003 

• •512 

-•009 

.000 

• 958 

•051 

*•002 


222 

57m 

IO3 

598 

Orw- 

gob 

529 

057 

0M8 

013 

0XT7. 

005 

OOM 


• 018 

• 033 
.085 
.102 
. 092 

• 178 
.157 
.153 
.167 
. 08 M 


.0’5 

.□97 


• 001 
• 001 

• 005 

• 007 

•007 

•007 

-.007 

• OOM 

• 002 
• 001 
*000 
•000 
• 000 


• 503 

• 510 

• 50m 

• M9m 

• 99 0 

• M73 

• 985 

• 030 

• 002 
• 010 
sons- 

• 065 

• 005 


>008 

• 018 
-.007 

• OOl 
•"OO* 

• oil 

.00^ 

• 005 

• ooi 

• 005 

^.0T9^ 

• 023 

• 025 


001 

001 

001 
000 
000 " 
000 
000 

002 
001 
001 
ooo 
000 
ooo 


000 

0M7 

001 
007 

155 

200 


938 

579 

531 

5o8 

5t6- 

923 

970 

058 

099 

019 

tnj9 

OOG 

005 


OOO 

092 

023 

022 

113 

153 


018 

033 

085 

102 


178 

157 

153 

IG7 

08 m 

TJ91 

095 

097 


000 
039 

001 
001 
897 
929 



I) GUIDANCE reference KELEaSE; 


3) MACH ONE! 

9) ha*ihum Dynamic pressure; — 
51 tilt arrest; 

G) lsa; Initiate time bast two; 

7) lEco: 

8 1 OC C TTT tNTT lA T C TTW E ^ BI 5E'T H ffEC I 
9) initiate ullage burn! 

lOlStPARATlON SiCNALt — 

in S-IB/S-IVB PHYSICAL SEPARATION*. 






ASTP ( 5 a> 

Table 6d 

• 210 ) LAJNch VEhIclL OPlAat IU'.al ^LI(^HT THajcCT 
LaJ'*<LH aInoOw OPEHihg 

s-ivs Stage flumt oata 



flight 

mass 

thrust 

i>R aG 

1-ONGl TOUiNaL 

OynaH| t 

IHErTI AL 



Time 


1 total » 


ACCCLtRATlON 

HK£5Su«E 

Range angle 

^ - 


( SEC I 

(K6) 

IN) 

CNI 

IH/S2) 

1 N/H2 1 

(DCG) 


1 ) 

190*85 

1 39653* 

90999. 

37o9. 

* 26<4 

6 2q • 

1*096 


2T 

~TT2* 1’ 

“139671.- 

90337. 

1218. - 

■;266 

703* 

T.122 


3) 

195*57 

139397. 

735926* 

2359. 

5*259 

97|. 

1*185 


9) 

198*57 

13«753* 

939395* 

1727. 

6*722 

33s* 

1*291 


51 

152*77 

137783* 

1029976* 

1099. 

7.928 

207* 

1*320 



1 60*00 

1 35898. 

1039592* 

532. 

7*609 

89* 

1*958 


6 1 

165*10 

1 39631 . 

1032608. 

3)9. 

7.66a 

98* 

1.558 



I"7(J • 00 

I 3 3 *4 1 5 • 

nr3T9i7. 

TA». — 

7*756 * “ 

26 i 

~ ~t.65S 


7 1 

l7i *97 

133099 . 

1035992. 

158. 

7.782 

22* 

1 .669 


8 ) 

175*00 

1 28020* 

1036335* 

1 06. 

B.O’r 

13* 

1.756 



1 80 *00 

1 26779 * 

1 O37282 * 

82* 

9*182 

7* 

1 .858 



190.00 

1 29288. 

1336759* 

91 • 

tt*39| 

2* 

2.067 




20Q.00 

121796. 

1035066. 

|9, 

8,998 

1 . 

2.281 


A 1 q * uw 

T . 

ia39x7n 


^vA^7o 

IT* 

«-.^2 



220*00 

1 16825. 

I0.’.7993* 

3. 

8*88o 

0* 

2,728 



23q*00 

119333. 

1035596* 

1 . 

9.057 

0* 

2.961 

L90 


290.00 

1 1 1897. 

1035230* 

I . 

9.256 

0* 

3,200 


250*00 

109363. 

1039881 • 

1 * 

9.963 

0* 

3,995 



" .1.1 — 

260*00 
27n*00 

106879. 
rcNaaSi 

1037695* 
tniBATAr 

0* 

9.709 



0* 

3,698 


280t00 

29o*00 

300*00 

310.00 

320*00 

330*00 


101897. 
99i|| I . 
96925, 
99mh0. 
9195S* 
•^87TT 


1036I 18* 
1036101 • 
1036088* 
1036058* 
1036020* 


10* 18« 
10'*»22 
»0*69q 
10.970 
1 1*267 
rT*rrr- 



390*00 


86987* 

1035893* 

0* 

#1*909 

e* 


350 *00 


8 9503 * 

1035829* 

0. 

12*258 

0* 


3 6q .00 


6201 9. 

1035750* 

0. 

12*628 

0* 


370*03 


79536 . 

1035633* 

0* 

I3*02t 

0* 


38o*00 


7 7q53 • 

1035502* 

0* 

#3*939 

0* 


3 9g * 00 


79570* 

10353937 

or" 

~tr.995 

— - or 


90Q.00 


72088, 

|03S2®8* 

0. 

19*36| 

0* 


910 *00 


69597 . 

1039200* 

xii 

19.932* 

0* 


9 2 o * 00 


67107* 

1036712* 

0 . 

15*999 

0* 


930*00 


69621 * 

1036691 * 

0 * 

16.092 

0* 

1 1 

S-|B/S- 

1 VB 

PhTSjCAl 

SEPAHAT lON! 




2) 

J-2 engine 

start conmano: ' 




3) 

90» J-2 

thrust lEVEi 

• 




9| 

terhinate 

ULLAGE BURN! 





9.229 

9.998 
9,780 
5.071 
5.369 
».r7i 
5.992 
6.318 
6.653 

6.998 
7.353 


8.096 

8.986 

8.887 

’*301 


HITCH ATT, 
C0hHA*!U 
CDC6) 

-63*999 

-63-999 

-63*999 

-63*999 

-63*999 

-63*999 

-63*999 

-63*9^9 — 

-63*999 

-63*999 

-58*999 

-56*562 

.57.697 


-59.671 
-60*995 
-6 1 *958 
-62*997 
-69*081 


-66*529 

-67*962 

-68*593 

-69*661 

-70*779 

*8^2 

-73*005 

-79*121 

-75*226 

-76*391 

-77*969 

-79*728 

-80*969 

-82*121 

-63*193 


5) jettison ullage rockets: 


7) LEs JETTISON! 

8) I6pt initiation! 


191 



TABiC 60 (CQi^TvD) 

ASTP (Sa-210) launch VEhTcLE operational plight THajECTORY 



... 



launch AINDOW OpENiNG 








s-fvb Stage 

Flight data 




flight 

MASS 

Thrust 

LRaG 

longitudinal 

dynamic 

inert I aL 

Pitch att. 

pitch angle 

Time 


(TOTAL) 


acceleration 

pressure* 

Range angle 

command 

Of attack 

(SEC 1 

(KG) 

(Nl 

( ' ) 

(M/S2| 

(N/M2) 

(DEG) 

(OEGl 

(DEG) 

HHp.OO 

62135. 

1C36573* 

0* 

f 6 * 68 2 

0* 

9,728 

-85*339 

15*687 

•TSO 

5^450* 

« 

c • 

1 7 * 36 1 

!)• 

10*169 

-85 * 5f 0 

15,120 

*4Ao*00 

57 i66* 

1035502* 

0* 

|8* I 15 

0» 

10*825 

— 8 6 * 6 5 6 

15,557 

*)) <<69*00 

55009. 

878925 * 

0, 

15*979' 

0* 

1 1*057 

-67*689 

15,022 

H7o*00 

55777* 

878292* 

0* 

i6*03<« 

0* 

1 1*095 

-87*752 

13.975 

RBo *00 

5 26 8 2 * 

87581 0 * 

0* 

1 6 * 60s 

c* 

1 1 *580 

-88*870 

13*585 

•♦90 »00 

50605* 

87*431 I * 

0* 

*7*277 

0* 

12,079 

-9o*Cl5 

12*835 

i>UO • uO 

*♦8625* 

tt / • 

0* 

r8^*TTIP 

0 • 

1 i • S 

-9^I*IG« 

IT* 1^7— 

510*00 

56m<)7* 

875388* 

0* 

*8*82s 

0* 

13.121 

-92*536 

11*381 

“ 52o*00 

55369, 

875355* 

0* 

*9*706 

0* 

1 3,666 

-93*753 

10*711 

530*00 

52291 . 

875300* 

0* 

20*873 

0* 

1 5.228 

-95*856 

10*173 

5Rt» *00 

50213* 

875175* 

0* 

21*739 

0* 

15,8o7 

-95*988 

9,537 

550*00 

38135* 

873955* 

0* 

22*917 

0* 

15,505 

-97*159 

8,805 

560*00 

360b 7 • 

§736^3* 

0, 

35*230 

0* 

T6*Ur3 

•^•355 

8,033 

57q*00 

33979, 

8732:5* 

0* 

25*698 

0* 

16,661 

-99*951 

6,762 

Se0*00 

31902* 

872571* 

0, 

27*3Si 

0* 

17*321 

-99*7g3 

7*913 

10) 58h*07 

31058. 

872209* 

0* 

28*082 

0* 

17.596 

-99*763 

7.605 

11) 56h,27 

31052. 

610557, 

0. 

19,669 

0* 

17,610 

-99,763 

7,613 

12) 58«t*87 

3 1 005 * 

25713* 

0* 

*797 

0* 

17*651 

-99*763 

7.655 

13) ^9r*07 

3099B, 

0* 

5. 

-*D06 

0* 

18*279 

-▼V*Tfl“ 

r;TT5 


ehr shift to h.b:!; 

10) guidance cutoff SiGnAi.) 

11) INITIATE Time Base four; 


12) BEGIPT LOT nPV : 
131 ORbIT insertion. 



AbTP <Sa-2»0I launch 
L 

S- 


■■ 

flight 

m 

space fixed 


TIME ' 

Radius 

VELOCITY 


(SEC) 

(H) 

(M/S) 

1 > 

190*85 

6931895* 

23 1 6 . 8 1 

a> 

792 * f7 

■ 69330*3^ 

73 1 ^ . cn 

3) 

195*57 

6936131. 

2306*61 

9 1 

198*57 

693877JT 

2313*63 

b) 

152*77 

6992380* 

2328*67 


160*00 

'6998369. ~ 

2357*89 

6 ) 

l65* 10 

6952h26* 

2379.77 



T70Tl>n 

A 95 li F9 3 • 

290T •71 

P ) 

171,97 

6957298. 

2908.9V 

8 ) 

“175.00 

6959910* 

2926*02 


PaTh angle 
(DEO 


180,00 
I’0»00 
200*00 
2 nr* 00 
220*00 
230*00 
2*40*00 
250*00 
260«p0 

“T^*ocT 

280*00 

290*00 

300*00 

310,00 

320*00 

330*OTJ 

3*40*00 

350*00 

3A0*p0 

370*00 

380*00 


*♦ 00*00 
•4 10*00 
‘♦20*0° 
*430*00 


6*«63503. 
6*470388. 
6<47«85*( . 

6H88713* 

6<i9<il00* 

6999133* 

6503817* 

6508160* 

6515852* 
6&19212. 
6522258* 
6525000. 
6527*4H6* 
65ZV60T* 
653l*4®3* 
65330’3* 
653*4 •4*4 *4* 
65355*46. 
6536*413* 

6537*489, 
6537727 . 

6537785, 

6537679. 


2502**48- 
2556 . 55 
“2113*75 ■ 
267*4*27 
2738.92 
280^ *83 
2876.52 
2950*60 

310’*93 
3199*76 
3283* 1 3 
3375.20" 
3*47 1 .07 

3679,63 
3782*59 
3899*87 
9011*62 
9 1 33*q5 
925 9 13 7- 
9390*86 
- 9528*29 - 
967 1 * 58 
9823*79 


1) s-iB/s-ivB Physical ‘tparation^ 

— 2) "J-2 eN«(NC START C0H..AN0I ‘ 

3) 90* J-2 thrust level; 

8) TCRHINATC ullage BURN? “ 

5) jettison ullage rockets: 


table 60 (cOnT’O) 

VLHiCLL OPERATIOmAL FLIGHT T«AjELIJ4t> 


kU44CH AiNCOn OPENlKO 

IVB Stage flight data 


--- space rixtu PosiTio*' anu *i 

X Y z 

(N) IH) (M) 

693o 765. 55702* l0->8l9* 

- 693|^36. 

6939873* 

6937389. 

699q8i9. 

6996999. 

6950228, 

' 5*092* 
56915* 
57689* 
58758* 
60601 * 
61897* 

1 I * 
1 1 3899* 
1 20259. 

12’322* 
195195* 
1 56600* 

-69537052 

S31-3B* 

■ 1 677 1 3 • 

6959719. 

63510* 

171075. 

6957102. 

69902* 

179223* 

696»3350, 

65661 , 

190909, 

6966993. “ 

68j69* 

219786* 

6972095. 

70690* 

239329* 

- S57TIT9-.- 

7J0»2^- 

- 769595* 

698 1 769, 

75985* 

290969* 

6985886. 

77891 • 

317ICS* 

6989501 * 

80195* 

39 9989 * 

6992610* 

82388* 

372638* 

6995209, 

89569* 

901572* 

— 6977293.-- 

8566W* 

■~*r3i3jTF- 

6998855, 

88680* 

961900* 

6999887* 

9060<4 * 

99339q. 

650q383* 

92925* 

525675* 

6500337, 

99139, 

558919, 

6999790* 

957 19* 

593105* 

6T98582* 

97i72* 

62®262 * 

6996659, 

98980* 

669921 • 

69914595, 

99632* 

70I8I9* 

699i692, 

100616* 

73’875* 

6988133* 

101919* 

779239* 

6969003, 

102q27« 

8|9793* 

■ - 6^79290 • ^ 



86 1 9281 

6973825, 

102609* 

9q9339* 

69677921 

102592* 

998508* 

696q97 1 , 

102229* 

999000* 

6953990* 

101639* 

1090859* 


tLOClTY VtcTuK 

luhponcnTS 


OX 

or 

DZ 

(H/S) 

(M/Sl 

IM/S) 

892*21 

257,23 

2129*77 

879.69 

757; 12 

2129.86 

899.35 

256, 7| 

2129.12 

828*75 

255.98 

2199.89 

801*99 

255.39 

2171*27 

756*65 

259.9U 

22 1 8 * 60 

729*97 

2s3,70 

2252*92 

679.67 

- 75"3 * 0^3 

2289 . 08 

685.66 

252.82 

229*4, ?5 

669*91 

252.30 

23i9,59 

63b, OZ 

251,90 

2359,97 

589*80 

299,09 

7920.92 

535*62 

296,03 

2987,67 

^6TIS 

“797 *76 

2 

936.6^ 

238.02 

2627,62 

386.75 

233*08 

2700*93 

336*22 

222,51 

2776,30 

285*93 

221*13 

2853,77 

239.18 

213*93 

2Y33.50 

~ 182*97 ■ 


30|9*f J 

129.79 

197,13 

3100*96 

76*9’ 

187*90 

3168*39 

22*62 

176,69 

3278.30 

.32.03 

169,88 

3371.02 

-87.59 

152*09 

3966,63 

- -199*12 

r38*Z7 

■ yS65 ,76 

-201*69 

123*21 

3667 ,03 

-260*92 

I0Z*01 

3772*10 

-320*92 

69,59 

3860*63 

-381 *71 

70*78 

3992*79 

-999.91 

50*65 

9lO»*Z7 


. _ r9 • ~ — 

- 

-5o^*8» 



-579.59 

6*00 

9353*10 

-692*39 

-16*73 

9*;82*96 

-7|2*2’ 

*95*09 

v6|6,73 

-789*31 

-73*29 

9755. 99 


table 60 (CONT'OJ 

ASTP (SA-21C) LAu»^Ch VtHlCLt CPEHAtI^NAL FLIGHT T«AjECtORY 

LAUNCH WtNDOn opening 

s-ivb Stage flight data 



FLIGhT 



TIME 

RADIUS 


(SEC) 

(H) 


*790*00 

6537929. 

- 

950.073 

6537055* 


*760*00 

6536579. 

9 1 

*769.00 

6536083. 


*770*00 

6536029. 


*780*00 

6535371 . 


*79q.oO 

6539629. 

— 

■SUO'DIT 

65^<0T. 


510*00 

6532995. 


520*00 

65320^3* 


530*00 

6531 189 . 


5*70*00 

6530356. 


550*00 

6529609. 


" 56(T*(j[lJ 

6 5 2 8 9 T 5 . 


570*00 

6528h’7. 


580*00 

6528219. 

10) 

58*7*07 

6526180. 

1 1 ) 

58*7*27 

652818q. 

12) 

589,87 

6528I8q, 


599V0TT 

6528 1 7 8 . 


space Fixed • 


VELOCITY 

Path angle 

(h/SI 

(OE 6 ) 

hV76. 9 i 

9Q.363 

' 5138.97 

- 90.978 

530^'* 35 

9Q.560 

5945.61 

90.615 

5981.25 

9q.626 

5638.75 

9o.7i5 

5802*77 

’0.777 

597*7. TU 

9q . 8q9 

6153.93 

90*8i5 

639 1.97 

’0*799 

6538.79 

90*759 

6796.23 

90.679 

6969.66 

9q,579 

"71 95 

— ’0*^ ■ 

7991*02 

’0.307 

7701 *23 

’0*110 

78 1 1 .73 

’0.009 

7816.93 

’0*009 

781b, 13 

90.002 

78)6.95 

’d*odi 


9) LMR SHIFT TO 9 , 8 : I ; 

»0) guidance cutoff SIGNalI 
in initiate Tine base four; 

127 BE5TR“irOX NPV ; 
m ORBIT INSERTION* 


space FiXED position <»nO xELOCiTT VElToR COMPONENTS 

X 

(H) 


6‘4Mb27b. 
■6*»363n *■ 
6H26B63* 
6*717098. 
6HI6005* 

6N0«4599, 

639231*7. 

-6399118^.- 

636m977. 

63**98S0. 

6333693. 

6316*462. 

62’810’« 

"rz7 ®S«Ti“ 

62S7800. 

6235692. 

6226319. 

62258E2. 

622h*7*«9. 

82 0 2 S 38 V 


Y 

2 

DX 

OY 

IM) 

CM) 

(N/S) 

(M/S) 

100752* 

icB’iie. 

>658.53 

-103*97 

V’557« 

1 136693* - 

-935*28 

•t35*72 

’8o3o* 

1190166* 

-1019*80 

-170*21 

96351 * 

1237718* 

-10e’*09 

-202*63 

96)97* 

1293078* 

-10’7 *61 

-205*87 

93921 • 

1 297995* 

-1 1 89*06 

-23’*66 

91397* 

1353252* 

-1273*56 

-275*32 

- 88907*' 

|9i 0557* " 

*1388 *20 

— 3*11 

85o 7 8* 

I 969922* 

-1962*62 

-353*10 

81337* 

152”19* 

-1563*59 

-395.97 

77i58* 

1592107* 

- 1668*69 

-990*97 

72506* 

1 656080* 

-1778*39 

-989.85 

67399* 

172I’22* 

•l893*0® 

-592*22 

"81 6*rr* 

1 7 8^735* 

"'201 3*58 


55363* 

18s9607* 

"2199*06 

-65’*65 

98999* 

1931679* 

-2277*79 

-729.79 

9599 1 . 

19616^9* 

•2332*62 

-752*22 

9b2’ 1 * 

1963123* 

-2335*27 

-753.51 

99^39 . 

1 967576. 

-2390.s2 

.753,89 

— 37900^ 

203S73«T» 

"2922* 75 







D2 

Ih/Sl 

m9oO. 7o 
5051*32 " 

52o8*38 
^ 3 ^ 2. 37 
5366*28 
S 5 o 7 * 82 
565*7*59 
-5607 • 35 
5966.69 

6132.96 
63Q6.88 
6*«89. 16 

668Q.68 

6 « 2 »*»r — 

709h* 8 j 
7320*91 
7*717*30 
7*»21 *80 
7 * 721 * 2 s 




TABLE 60 (C0NT*(>l 

MbTP (Sa-ZIO) launch vehicle OPeKaTIC'NAL fLI&hT TRajELIOHY 
launch Rirjccr opening 





S- 

ivb Stage 

Flight data 





flight 


eaRTh fixed 


- - . 

- Earth fixed 

POSITION ANp 

velocitt 

vector components ---- 

TIME" 

POSITION 

velocity 

Path angle 

A 

Y 

2 

OX 

OY 

DZ 

CSEC» 

(HI 

(M/SI 

(OEGI 

(HI 

(Hi 

(HI 

(H/Sl 

(H/Sl 

(H/Sl 

ij iHQ.as 

88717. 

2025. H8 

62*713 

5833 M. 

-MbO* 

668*40. 

913.20 

-6.(7 

1807*91 


9 I 306 • 

'2020.0* 

~63 • DOM 

59^32 * 

* M b 1 « 

69229 . 


— P *11 


3) IHS.57 

979M7. 

2010*76 

63*757 

625M2 * 

-M88. 

75378. 

871*30 

-8.08 

1812*15 

Ml IM8tS7 

103809. 

2016. MO 

6M*M1 1 

65 1 26 . 

-5i3. 

8q838. 

851 *M3 

-8*38 

1827*81 

5» 152*77 

1 12059. 

2029.60 

65*31M 

6Bam7. 

-5m8. 

88569. 

625*68 

- 8*38 

1859*03 

160*00 

I 26M08. 

2055.79 

66*833 

7Mm6I * 

-6o8. 

1021M7. 

782*26 

-8.17 

1901*12 

6) 16S*10 

1 366Mi«. 

2075.79 

67*87M 

78375 . 

-6m9 . 

1 11932. 

7SI.9M 

-8»01 

1939*80 
' ~ 1 967 ■ 3M 



“T9<^87* ■ ■ 

2tr96.00 

" '87»^ 85o 

0 1 ▼ 0 r • 


T* ' • 




71 I71.M7 

1 M95S9. 

2102.28 

69*138 

83oMi* 

-699. 

12M38M. 

7lM*36 

-7*76 

1977*18 

8) 175*00 

“15679m. 

2l 18.68 

69*8 17 

85S2’» 

- ?26 . 

I31M10. 

69m* 10 

-7*62 

2001 * 79 

1 60*00 

167131 . 

21M2.73 

70*738 

86928 . 

— 7 6 M . 

IM1506. 

666* 1 7 

-7*57 

2o36*53 

1 90«00 

188152. 

219 1 .M6 

72*269 

953 M 7 * 

-8M2. 

162202. 

618*77 

-8*03 

2|02*28 

200*p0 

209660* 

22M3.70 

73*698 

IOI 3 OM. 

-926. 

183559. 

572*55 

-8*99 

2|69*39 

- riXTi^ 

ZS1«87. 

229^, - 2 ^ 

TSiOH 

1 0679 7 • 

- 102*.' 

205596 • 

»Z* • 



220*00 

25M298 . 

2358.65 

76*351 

1 11827. 

-1 138 . 

228332* 

M79.83 

-12*M8 

2309*29 

230*00 

27739m, 

2M21 .82 

77,579 

1 I 639 M, 

-127M, 

251790, 

M33.25 

-1M,92 

2382 , 70 

2M0*O0 

301152* 

2M88.M6 

78.7M5 

1 20m9i . 

- 1937 . 

275993 . 

386. |6 

-17.83 

2m58*25 

250*00 

325555. 

2558.62 

79*8M2 

l2Mi i7. 

- 1633 . 

300’62* 

338*91 

- 21*39 

2535*98 

260*90 

350638. 

2632*36 

8o*87M 

127268. 

-1867. 

326720* 

291.35 

-25*59 

2616*oT 



T7lTT(m 

r76«rSO^ 

r^IOiO* 

— rnTMj 

12999 S'v 

-219^* 

353293. 

293990 

“30^92 


280*00 

M0299M* 

2791 ,5M 

82*757 

l32l3M. 

- 2 M 7 B. 

38o708. 

19M.72 

-35*85 

2789*51 

290*00 

M303M2. 

2876.52 

83*610 

133836. 

- 2866 . 

M08991 . 

IMS. 52 

-92*03 

2872*53 

300*00 

M5851 8. 

2965.1 9 

8m*M02 

135oMM. 

-3321 • 

938168. 

95.90 

-M9*0M 

2963*23 

310*00 

M8756i . 

3057.66 

85*137 

135752* 

-38504 

M68266. 

M5*63 

-56*85 

3056*80 

320*00 

517511 • 

315m.q5 

85*818 

1 3595M. 

-MM60* 

M993| M. 

. 5.38 

-65*98 

3|53*36 

330»00 — 


32*M«MI 

“08 • MM7 

t*356^2^ 

" ^ 1 0 z • 

^Jrt j9t» 

/ w f II 



3M0*00 

58o2’3* 

3358.90 

87*026 

1 3M8Q8 * 

-5963. 

56M386. 

-10’*90 

- 85*37 

3356*01 

350*00 

613210* " 

3M67.61 

87*556 

1 33MMI * 

-6873. 

598M7b. 

-163*58 

-96*73 

3962*90 

360*00 

6M7202 * 

3580.71 

8 8 *0M0 

13»533* 

-79q1 . 

6336 M 6 . 

- 218.35 

-l09* ,0 

3572*38 

370*00 

68231 6 . 

369b . 3M 

8B*M70 

129Q/1 • 

.9056* 

66993b. 

-27M.22 

-122*51 

3686*12 

380*00 

7 1 859g • 

3820.69 

88*872 

1260Mb* 

.|03^5. 

7 O 7382 . 

-331*31 

-137*02 

3e03*t3 
— 3925* 73~ 

^t0»D0 

T560^9'. 

- 

- »^»22S 

* t22M91"»~ 

T t •o*'* ' 

# « Z V i 




mqo.oo 

79m87o, 

M08o.m7 

89.533 

1 182M5, 

-l3M|2, 

785912, 

-MM9.63 

. 169,55 

9q52,oT 

R10*00 

83M968. 

-M2I8.93 - 

89*802 

1 13mM3* 

-15198. 

827086. 

-5l 1 • 1 1 

-187*76 

9i83*«9 

M20*00 

876M53* 

M363.27 

9o*036 

IQBqi 7 • 

-17172. 

869602 . 

-57M*S7 

-207*25 

9320*30 

M3o*no 

91938m. 

M5l 3*50 

9q* 23 1 

1019M6. 

-193m8. 

913509. 

-639. 8M 

-228*25 

9962*o9 


»i s-iB/s-ivB Physical separation* 
il j-2 engine start comhand;~ 

3> 90* J-2 thrust L^VEl* 

Nl TENHINATE ullage burn* 
i) jettison ullage Rockets: 

BYW A Nt c RR E rs u RC — ■ 

ft LES jettison; 

8» I6H initiation; 


AbTP (i»A-210J launch 


Flight 
time 
ISEC ) 

HHO'OO 

0 • rro 
H60*00 
9) 969.Q0 

H70«00 
•*80,00 
•♦90«00 
“SUTT^im 
s 10*00 
520*00 
530*00 
5 mO*00 
550*00 


57o*QO 
580*00 
iOl 588*07 
588*27 
12) b8M*87 


POSITION 

(M) 

963«*^8 * 
10058871“ 
1057509* 

1 10U82. 

1 106897 • 

I 157898,- 
1210976* 
-126871 3F“ 
1 320680* 
“1378860* 
18381 39* 
1899818* 
156359| , 


1697928* 
1 768788. 

1798297, 

1799762* 

18081B8* 


EARTH FixEi) 
VELOC I TV 
(M/Sl 

867q • 27 
■8833.95 
5U05. 1 6 
5162. v2 
5178.86 

5336.95 

5501 .95 
- 5 67TJ.-2* 

5658.60 
60**3 *63 

628 1 .96 
6850*88 
66 7q , 10 


7188*18 
7809.68 - 
7520*56 
7525*78 
7526*97 
“T5T712XJ 


Path anGle 
IDEG) 

9o*387 

90*s08^ 

9q*598 

90*651 

9q*662 
90.755 
9o*8l 9 
9ir**«^2 
90*857 
90*838 
90*790 
90*710 
9q*600 


9o*3l’ 
9o* I 1 5 
90*009 
90*008 
90*003 








AbLt 6U 1C0NT»0) 

EHlCLt OFENaTIOnAL FLIGHT IkajLCIOHy 
lUCH WINOP-^* OPENING 
fd Stage flight data 



- _ 

-- Earth F i xed 

pos I T I on ^nO 

velocity 

VECTOR COn 

ponEntS ---- 

A 

r 

2 

Ox 

OT 

DZ 

(Ml 

(Ml 

(HI 

(H/S) 

(M/SI 

(H/S) 

9521*** 

-21782* 

958863* 

-7o7 *05 

-250*87 

8609*62 

-87778* 

-283^71* 

100^722* ~ 

-77^^52 

*275*16 

— 8763*29 

79676* 

-27251 * 

1058151 • 

-888*86 

-301*26 

8923*52 

7 1 7-lV* 

-3OO78, 

IO99I33* 

.915.73 

-325ia2 

5q7o*61 

70820* 

-309o1 * 

1 10821 1 * 

-923*50 

-328*20 

5q88*87 

61193, 

-33807, 

115S782, - 

-1002,38 

-353,21 

5230, 07 

50768* 

“37cn8* 

-37870* 

-8l7lT6i 

1208831 . 
lZ6T7T8i — 

-1083*97 

»-I 1 68*86 

-379*67 
- -807*^2 - 

5380*78 
5537* 6t- 


27383* 
18362* 
800* 
-18583* 
-3051 1 * 


-65783* 

-85i50* 

-’33’2* 

-93803* 

-95o37* 

^rrrsrr 


• 85632, 
•50166, 
•55029* 
•60289* 

• 65855. 


•78387. 
•853o8* 
•86286* 
•88838* 
•88881 * 


1319606* 

1377872* 

1837086* 

1898533* 

156i9q6* 


169888q* 

1768636* 

1793699* 

1795139* 

17998*0* 

i¥wrrr 


•1256*81 

•1388*58 

•1888*57 

•1588.75 

•1689*61 


•|879*56 
•2001*96 
'2052 * 07 
•2058*50 
-20s9*68 
*21 36*1S" 


-837*68 

-869*80 

-503*72 

-580*82 

-580*77 

— 67 1 * 1 6 
-721*56 
-782*85 
-783*88 
-793*62 
■ T rn ir 


5701*82 
5872*53 
6o5i *57 
6239*38 
6836*75 
“6 

6868* 1 2 
7o97*89 
7|96*98 
7201*60 
7201*80 


91 EMR shift to 8,8111 
10 ) guidance cutoff signalT 
III initiate time BASe four; 



Table 6D (cont*i>) 


A5TP (Sa>210) launch VEHlcLE OPERATIONAL FLIGHT TRaJLCTOHY 
launch PINDOf opening 
s-IVb Stage flight qata 


flight 

altitude 

Range 

relative 

VELOCITY Vector a^inuTm 

longitude 

geocentric 


time 



velocity 

space Fixed 

earth F IXEO 

IPOs. EAST) 

declination 


I SECl 

IKHI 

(Km) 

(H/Sl 

( DEG ) 

(OeG» 

(DEG) 

(DeG) 

1 1 

1 90,85 

58*<»81 

66,3*43 

205*4,35 

55.763 

98. 3e* 

-80. 1 )5 

28.869 

C i 

1 92 .T7 

59*905 

68 • 699 

2099.86“ 

55*779 — 

*48.398 “ 

•80.097 

28^878 - - 

3) 

195,57 

62*98*1 

79,761 

2036,9*4 

55,70*4 

98,925 

-eo,o5o 

28,919 

91 

198,57 ■' 

65.63M 

8C* 190 

2039.1 1 

55*7*45 ■ 

98,939 

-80,009 

28,996 

S) 

152.77 

69*257 

87*750 

2097*60 

55*689 

98,979 

-79,950 

28.992 


160.00 

75*271 

101 • lOl 

2073.02 

55*598 

98,590 

-79,898 

29.071 - 

6) 

165*10 

79*3*47 

110*710 

2093*17 

55*536 

98,588 

-79.779 

29.129 


l70 ,0O 

8 J * 1 3T 

l?0 .OBS 

21 13 **sr" 

5S* 979 


*^/9,70l 

rt.iBR- — 

7) 

171*97 

8*4 .291 

122.9,' 7 

2119.83 

55*963 

98,650 

-79,679 

29,201 

8 ) 

1 75 * Oo 

86*867 

129*8i5 

2|36*3i 

55*921 

98,609 

-79.626 

29.292 


1 80*00 

90*979 

1 39 . 706 

2160.98 

55*362 

98,729 

-79.599 

29.301 


190.00 

97**82 

159.960 

-2209,39 

55.2*48 

98.809 

-79,392 

29,921 - 


200.00 

103*908 

180*833 

2261.77 

S5.131 

98,869 

-79.230 

29,599 


1 1 0«0* 


220*00 

230*00 

2H0*00 

250*00 

260*00 

2®0 *00 
290*00 

300.00 

310.00 ~ 

320.00 
TSXS»Vft — 


2317.59 
2376*98 
2B*»0.25 
2506.9b 
2577,21 
2651,02 
— 2TZ^n~ 
2 * 1 0 • 3o 

2895,31 

2989,00 

3076.Sq 

3172.90 

' - 


59*886 

59*760 

59*639 

59.5q5 

59.379 

59.29^1— 

59.1o9 

53*976 

53*892 

S3*7o8 

53,575 
S3. 999 — 


98,972 

99,015 

99,053 

99,083 

99,10* 
99^.T7«- 
99, |i»6 
99,159 

99,147 

99,172 

99,175 

St-.ljT 


•78.889 

•78*710 
•78*525 
•78*335 
•78* 1 37 

•77.723 
•77.505 
• 77 , 280 
•77.097 
■76,807 


29.802 
29,937 
30*076 
30*219 
30*367 
30.51S 
30 * 6 76 
30.838 
31.009 
31.177 
31,359 
3T.-53S- 


390*00 

159.252 

55 1 *638 

3377,77 

53.3|5 

99,177 

-76.301 

31*727 

350*00 

1 60*928 

569*889 

3986,99 

S3* 188 

99,177 

-76.039 

—31.922 

360*00 

1 62*3*47 

619.225 

3599,60 

53*063 

99,178 

-75.759 

32*129 

370*00 

1 63.519 

659.687 

3717,23 

52*9*42 

99,179 

-75.9/3 

32*333 

380.00 

169*959 

691*317 

3839.58 

52*825 

99.181 

-75.1 /8 

32*598 

1^0 *00 

1 65 *17 7 

T 2 9 * J 43 

3966.87 

5T*rri 3 - - 

9S^*r88 

-*7i4i877 

32.77T 

900.00 

165.689 

766*272 

9099,37 

52.6Q5 

99.193 

-7*4.555 

33*001 

910.00 

166.008 

• 08 * 698 

9237,83 

SZ.S02 

*49,20** 

-79.226 

33,238 

920.00 

166*151 

850*999 

9382.17 

52.9Q6 

99.2i9 

-73*865 

33.98N 

930.00 

1 66,133 

893.733 

••532.91 

52.3i6 

99,238 

-73.532 

33,738 


1) S-lB/S-lVb PHYSICAL SCPARATion; 

2) J-2 engine start cOmmanqi 

3) 901 J-2 THRUST LEVEL; 

91 terminate ULLAat burn! 

5) jettison ullage rockets; 

8 t- OTR A Wt C pr e ssu r e ■ 1 PS F I 

7j les jettison; 

8) UM initiation; 


'f 


. 




table 60 

(CONT'O) 








ASTP 

|Sa-210) launch vehicle operational flight TraJELTORT 









LAUNCH ;1IN00« OPENING 




tar 






S-IV8 Stage 

flight data 




1 


FLI6HT 

altitude 

Range 

RcLmT I V£ 

VELOCITY Vector a<-ihuTh 

LONul TU uE 

GLOcENTHIC 

GEOoET I c 

■ 


TIHE 



velocity 

SPACE Fixed 

earth fixed 

(POS, EAST) 

declination 

Latitude 



CSECI 

(X<‘)) 

(KH) 

(1/s) 

(DEG) 

(DeG) 

(DEG) 

(OEG) 

(OEG) 



HMO.OO 

U§*’79 

938.9^9 

*♦689,19 

§2.232 

99,261 

-73.165 

39.000 

39,179 

■ 


1150. on ■ 

1 6^,A9H 

919 .TBR 

“* 98S2.88 

52*1§6 ' 

99,290 ‘ 

-72.783 

39.272 

39.951 



H60.00 

)6§.3|6 

I032*6b8 

i>029.0y 

52*0ab 

99, 325 

-72.38/ 

39,553 

39.733 


9) 

HA^.OO 

IA9.9 1 1 

1077.236 

§l8| ,87 

52*090 

99.367 

-72*017 

39.815 

39,995 



H70.00 

1 6H ,862 

1082,273 

§i97,9i 

52,039 

99 , 37 b 

-71.975 

39,899 

35.025 



MSQ.QO 

1 6<t • 3 1 § 

1 133*983 

535§,92 

52*032 

99,9§7 

-71,598 

35, 199 

35*325 



H90.00 

1 6 3 • 87 7 

1186 . 269 

SS20.96 

52*036 

99 , 59 V 

-71.105 

35.952 

35*639 



■StJt) .OtJ 

T A 2^# 9 72 

r2’90*TtIt3 

§693,32 

§2*0stJ 

99,699 

-70,696 

35,770 

35* V53 



S10«00 

162*227 

1 296.8S2 

5873,67 

52*075 

99,7§9 

-70. l70 

36,097 

36*280 



S20.00 

1 A| .96% 

1 3S9.HQ6 

6062.79 

§2*1 1 3 

99.881 

-69.676 

16,933 

36.61 7 



§30*00 

1 60* 5^ 1 9 

19 1 9.6§1 

6261 , 1 1 

52. 1§9 

50.010 

-69. 162 

j 0 . 7aO 

36*V65 



§90.00 

1 60*00^ 

1 976 * <«8 1 

6969,63 

S2*2|3 

50.197 

-68.628 

37,137 

37*323 



§§0*00 

I §9 • 390 

1S90.901 

6689,39 

52*260 

50.299 

-68.0/2 

37.506 

37*692 



560*CC 

1§8.898 

1 t*o** *523 

a92i .96 

54.*3§9 

5c *9b1 

- 67 . 9 V 2 

3 /. 865 

38*0/2 

SO 


§70.00 

1 §8*S82 

1679.979 

7167,72 

52*996 

50,620 

-66.888 

38 * 2/7 

38*969 



S80.00 

1§6*926 

179§*896 

7h29.0s 

§2*§S9 

§0.807 

**66 * 256 

38.681 

38*669 


10) 

§BM .o7 

IS8.959 

177§.*<76 

7S9Q.00 

52 * 6q6 

§0.891 

-6§,99l 

38.850 

39.038 


1 1 1 

§89.27 

l5a.9§7 

1776,992 

7§9§,21 

§2 * 6f>9 

50,895 

-6§.97fa 

38 . h58 

39*096 


1 A ) 

§8^.87 

1 §8 * 966 

1 7B 1 . 393 

7S96.92 

52*635 

5U. V 22 

-65*939 

38.883 

39.0/1 


1 Si 

5 • D ^ 

1 BB *6Qta 

1898*927 

752Tr20 

• 53*093 

51 .356 

— oS .329 

39,269 

3^*953 


’» 

EHR SHIFT 

To 9.8. I j 









10) 

guidance 

CUTOFF signal 

• 








1 1 ) 

INI 7 1 aTe 

TIhE BASE FOUR; 







' - ‘ 

I2T 

BEGIN COX 

NPvr “ 



“ 

— 



— 

— 


til 

ORBIT Insertion* 








L 


- 

- 





-- - 

-* 



[ 

k 
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TAsLe 60 (c0KT*0} 

kSTP |Sa* 210| LAU»«CH VEMlcLE OPERATIONAL FLIGHT TKajLCTORY 
launch «inug« opI-ning 

«-_iua ii-rAne r I * a 





— 

— 

— 

— 

- 






flight 

vehicle 

attitude 

angle 

Vehicle 

mtt 1 Tube 

Kate 

Vehicle 

ATT 1 TUDC 

ERrOR 


T I«t 

pitch 

ya» 

kull 

pitch 

tap 

roll 

pitch 

Ta« 

roll 


f SEC ) 

lOEG) 

:0E6) 

(DEG) 

:deg/s) 

:oeG/Si 

COCG/S) 

(DEG) 

(DEG) 

(OCGI 

I ) 

I R0*6S 

"*9*009 

-.097 

*000 

*005 

-*02& 

-*000 

-*0q5 

-•097 

• 000 

21 

PT2» IT" 

-T3.9B2 

-*■2X10 

-*002 

*035 

-*131 

-*009 

*“ ~*0l7 

-*200 

-*002 

3) 

1RS»S7 

-63.S77 

-1*017 

-*069 

• 190 

-.199 

-*057 

*922 

-1*017 

- * 06 7 

R 1 

|R8*S7 

-63,509 

-*862 

-*399 

-*069 

*211 

-*096 

*997 

-*•60 

-*398 

SI 

IS2*77 

-63*8i5 

-*209 

-*585 

-*Q38 

*038 

*008 

* 185 

-•208 

-.585 


1 &0*C0 

-63*873 

-.296 

-*667 

-*01 1 

*00^ 

-*018 

* 128 

-•296 

-*667 

A) 

lAS* 10 

-63*931 

-*269 

-*66 1 

-*009 

• OoO 

*022 

*069 

-•269 

-*66l 


1“7'C«00 

“83 *^6^ 

-7779 

-*65r 

— -*006 - — - 

-*00tJ 

^-*015 

*C36 

-•273 

-*652 

7» 

I7I 'RT 

-63*977 

-.279 

-•680 

-.005 

-.000 

-*023 

*029 

-•279 

-*66l 

81 

I7S*C0 

-63*97#, 

-.315 

-•799 

-.002 

-.C08 

-*091 

*025 

-•315 

-.799 


I Bq.OO 

-60,759 

-,76b 

-*095 

1.132 

-.059 

• 126 

-1*759 

..329 

-.028 


1^0*00 

-S6*353 

-1 *097 

-*082 

-*|92 

-.098 

-*121 

• 2o9 

-•256 

-.085 


200*00 

-S7*&93 

-1*956 

-*55| 

-•112 

-.091 

-*016 

• 155 

-.261 

-.555 


2TB *00 

■ 

-I .695 

-*70I 

-*092 

-.037 

-*Ci7 

* 133 

-*279 

-.70S 


220*00 

-59*979 

-2.198 

-•863 

-*129 

-.030 

*079 

• 199 

-•299 

-.870 


230*00 

-60*827 

-2*979 

-*152 

— * 1 26 

-.032 

*072 

* 173 

-*2i9 

-.159 


2*»0*00 

-6| .821 

-2*876 

*600 

-*q96 

-.092 

-*029 

* 136 

-*289 

.599 


2S0«00 

-62*897 

-3*275 

• 391 

-*107 

-.039 

-*P27 

* 1 98 

-•292 

.333 


260*00 

-63*930 

— 3 * 6 6 3 

*060 

-*109 

-.039 

-*029 

* 151 

-*297 

.051 


27o*OU 

-65 * z08 

*3*99o 

-*275 

-•127 

"*•033 

-•039 

• 172 

^307 

-•28 7 


28o*00 

-66.391 

-9*353 

-*596 

-* 107 

-•090 

-*030 

*135 

-*298 

-.605 


290*00 

-67*323 

-9.799 

-*863 

-.101 

-.092 

-*029 

* 1 44 1 

-•3O5 

-*879 


300*00 

-68*399 

-5. 1 98 

-*255 

-* 1 10 

-.03* 

*066 

• 199 

-*319 

-.268 


310.00 

-69,50ft 

-5,579 

*917 

“ -.112 

-.037 

.067 

* 151 

-*325 

.902 


32o*00 

-7o*625 

-5.951 

*900 

-* 1 12 

-.037 

-*039 

* 151 

-*333 

.385 


330 *oO 

-7 1 , 79(t) 

-6 .329 

• OS5 

-*in ' 

••TIJ8 

— -Tins' — 

TTST 

“»^*336 

• 039 


3RQ*00 

-72*859 

— 6 .695 

-•297 

-*112 

-.037 

-*036 

*151 

-*392 

-.319 


3SQ *00 

-79,019 

-7,075 

-•672 

-*112 

-.037 

-•037 

* 103 

-•369 

-.689 


34q*00 

-75*1 17 

-7.928 

-•609 

-*111 

-.O3S 

• 063 

•111 

-*368 

-.618 


370*00 

-76*228 

-7.781 

*029 

-* 1 12 

-.C3S 

• 062 

*112 

-*376 

.009 


38o* JO 

-77*397 

-8.127 

• 626 

-*112 

-.039 

-•039 

*119 

-.383 

.610 


^▼O *uu 

nTB , 980 

'■6,989 

“*733 

-•119 

"*•039 

•TIJ50 

— rirs 

- — 

i^l8 


R00*00 

-79*616 

-6*808 

-* 1 69 

-*119 

-.033 

-*091 

•112 

-*397 

-.186 


910*00 

•80*899 

-9,o96 

-*610 

-*129 

-.029 

-•095 

*121 

-•903 

-.629 


*♦20*00 

-82,023 

-9.915 

-•622 

-* 1O8 

-.036 

• 060 

• 099 

-*399 

-•638 


930*00 

-83*081 

•9.779 

-*0I5 

-•111 

-.032 

*059 

• 111 

-*91R 

-.033 

_ 

— 


— .. 


- — 







n s-iB/s>ivB Physical separation: 
2) U*2 cngine start connano; 

31 90* J-2 thrust levels 
‘♦I terhinate ulla«e born: 
si jettison ullage rockets: 


7) LES jettison: 

8) IQn initiation: 


Table 6D (ccnt*^) 

ASTP <SA-iflC) LAUNCH VtHicLt UPErATIONAL FLIGHT TkAJELTOrY 
launch ainooa opening 
s-lvB Stage flight 


FLIGhI 

''EHICLe 

attitude 

aNole 

Vehicle 

ATTi TUoe 

rate 

Vehicle 

ATT 1 IUqE 

ERrOR 

^ ' TIME 

pitch 

'YA« 

ROLL 

pitch 

YA* 

roll 

pitch 

va» 

roll 

(SEC) 

( DEg ) 

COEG) 

fOEG) 

(OEg/S) 

(DEg/SI 

(OEg/S) 

(DEq) 

CDEg) 

(OFgI 

NMq.OO 

-B 9.220 

-10.092 

• 557 

— • 1 1 6 

-.031 

• 056 

• 116 

-•929 

• 537 


-•S.'T79 

*16»*’02" 

• 269 

' -'US 

••031 

- • q9* 

•T19 

-i929 

~.293 * 

M6Q.00 

-86.531 

-10.709 

-. 198 

— • 1 1 6 

-.02’ 

-•097 

•119 

-.937 

-.219 

9) m69»00 

^ -87.576 

-10.969 

-•620 

— •lie 

-.029 

-•Ov7 

• 119 

-•992 

- • 642 

97Q.00 

-87.687 

-1 1 .009 

- .666 

-.101 

-•095 

-•092 

• 066 

-•390 

-.678 

980.00 

-88.753 

-1 1 .921 

-.608 

-.121 

-;oi9 

• 052 

• 1 17 

-•966 

-.630 

99Q.00 

-89.906 

-1 1 .600 

-•073 

-.110 

-.027 

• 055 

• 107 

-•955 

-•099 

sdd * 00 

-9^rro7i^ 

1 

• 965 

-.TZZ 

••020 

i050 

TT 23 

-•rri 

• ’J’ 

510.00 

-92.389 

-1 1 .997 

• 339 

-. 199 

-.017 

-•059 

• 193 

-•979 

• 309 

-52o»00 

-93,692 

-12.303 

-•185 

-.113 

-.037 

-•097 

• 10’ 

-•959 

-.208 

S30«00 

-9h , 79V 

-12.661 

-•655 

-.111 

-.033 

-•098 

• 107 

-•97o 

-.678 

590^00 

-96.876 

-12.956 

-.570 

-.119 

-.027 

• 051 

•111 

-• 98 1 

-.595 

SSQ.OO 

-^7.090 

-13.206 

-*070 

-•lib 

-.029 

• 099 

• 1 1 9 

-•99o 

-•096 

.00 

-^8 .233 

-13.938 

• 8 IR 

-• 1 2o 

-.023 

• 098 

• 1 1 7 

- • 9’7 

• 314 

57o»0® 

-99.990 

-13.865 

•529 

• 019 

•00® 

-•003 

-•090 

-•537 

.433 

^ 580.00 

- 99.799 

-13.796 - 

• 992 

• 021 

• Ol7 

-.003 

-•037 

-•597 

• 501 

'O 10) 584.07 

-99.780 

-I 3.733 

•958 

-.000 

-.00 I 

-.010 

-•019 

-.534 

• 962 

11) 589.27 

-99.780 

-13.739 

• 955 

-.000 

-.001 

-•010 

-.019 

-•539 

.960 

12) 589. 8^ 

-99.78 1 

-13.739 

• 999 

..000 

-,ooi 

-.010 

-•019 

-.539 

.953 

1 J 1 bY9 »o7 

- 99 . 7 i | 

* T 3,790 

• 355 

.000 

-•Ooi 

-^010 

-• 01 ’ 

-•59l 

• 35 ’ 


9) EHR shift to <( • 8 I 1 I 
10) GUIDANCE CUTOFF SIGNAL: ~ 

in Initiate tihe base four; 

1 21 ercTN Lox wFir; 

13) orbit insertion. 


“ ' table 7D 


ASTP (SA-iJlO) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJFCTORY 

LAUNCH WINDOW OPENING 

b-iVR/csM separation conditions 


flight TIMF: S-IVD/CSM separation 4440. poo 


(SEC) 

radius: 

6535009. 


(M) 

altitude; 

163017, 


(M) 

SPACE FIXED VELOCITY; 

7811,12 


(M/S) 

SPACE FIXED flight PATH ANGLE! 

90.058 


(DEG) 

aPACE FIXED FLIGHT azimuth; 

47,130 


(DEG) 

EAKlH FIXED flight AZImUTH: 

45.045 


(DEG) 

GLOCENTPIC declination; 

-32,434 


(DFG) 

geodetic LATITUDE; 

-32.808 


(DEG) 

longitude; (positive East) 

-151.792 


(DEG) 

inclination; 

51.788 


(DEG) 

descending node argument; 

157.470 


(DEG) 

ir;EKriAL range angle: 

78.722 


(DEG) 

weight: (s-ivb/iu/dm/fixfd sla) 

36726. 


(LBS) 

space fixed position 

AND Velocity components 


xs 

1264624. 

( i«t ) 


YS 

602174. 

(m) 


zs 

-6383099, 

(M) 



7657,78 

(M/S) 


YS 

111.83 

(M/S) 


Is 

1536.04 

(M/S) 


vehicle attitude angles 



pitch attitude Angle 

105.613 

(DFG) 


Yaw attitude angle 

4.353 “ 

(D'FG) 


roll attitude angle _ 

176.799 

(DFG) 


osculating 

COrJiC 'parameters 



♦ perigee altitude * 

■ 151,82 

ckm) * 

- 

♦ apogee altitude 

165.83 

(Km) 


eccentricity 

'.0011 



SEMI-MAJOR axis 

6536 . 99 

(KM) 


true anomaly 

206‘.63b 

(DFG) 


PERIOD 

87.66 

(MIN) 



♦ REFERENCED TO EQUATORIAL RADIUS (6378.165 KM) 
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table: bo 

ASTP (Sa-2101 launch VLhICLE OPERATIONAL FLIghT TRajECTOKT 

LAUKCH ^INDOh uPLOiNG 





S- 

lb stabe flight 

data 




flight 

MaSS 

Thrust 

drag 

longitudinal 

OYNaMU 

A * H . 1 . 

HaCH 

pitch A^GLE 

TIME “ 


(TOTALl 


acceleration 

Rressure 


NO. 

OF attack 

ISecI 

(LB) 

(LB 1 

(LB) 

(FT/SEC2) 

(LB/FT2) 

CLB-FT/FT2-RAq| 


(oC6> 

a 

• 

1 

131 16M1 • 

0* 

0* 

*000 

0* 

0* 

.00 

.000 

T1 VOU 

izvB^or. 

l6 3d^TiT — - 

Ifrj , 

M0*b32 

0* 

0* 

•01 

* 000 

b.OO 

1 26M78b. 

1669891 . 

7b6. 

M2*829 

3* 

102* 

*0M 

6.188 

IC.OO 

1 232’20« 

168122V* 

2919* 

M3*86b 

12* 

19.»1. 

• 09 

3.308 

lb. 00 

I2009M0* 

1691932* 

660q. 

M8.2I V 

30* 

1 1203. 

• |5 

.287 

20.00 

II68S7S. 

I 7030b9* 

1 1880. 

M6.630 

89 * 

MQ3M9. 

.21 

-2,7Mb 

2b.00 

1 1367S2* 

1 7 1 M637 * 

1678s. 

MB. 12b 

99. 

110782* 

*28 

-1 .8m2 

3D.00 

II0MSV2. 

17275T8* 

27«n. 

M9.71M 

152* 

25MRM8* 

* 35 

•1,263 

3S.00 

1072M0I . 

17M16M6* 

2983 1 . 

bl.MlM 

216 * 

817292* 

• MM 

-.877 

MO. 00 

10M019I . 

17S719S. 

37663. 

83*236 

29M* 

960269. 

*8M 

-.SOI 

Mb. 00 

ICC7930. 

I77M102* 

m8B8o* 

bb. 122 

380* 

16592MM. 


-.183 

SO. 00 

97B6S1 . 

1791019* 

6 OIV 9 . 

87.113 

M71 * 

2703670* 

.77 

.086 

bb.OO 

9M3376. 

l8ob7l2* 

I 1097| . 

87.830 

889. 

MI87205* 

• 92 

.0M7 

57 ; 7W ■ 

77STfJ3 • 

~T^ ZX33T- 

“TbortTn 

87 .801 

800* 

82Q99M7 * 

i*Du 

• U 

6b. 00 

B7e7se. 

183316b* 

1 6b BOq . 

61 . Q66 

688 * 

8662083* 

1*25 

• 008 

70.00 

8M636 1 . 

1 8*»7080* 

1 MM699. 

6M.727 

723* 

11709016* 

1 *m7 

-.002 

Ml 73.23 

82bM4*9. 

1 SbMbO 1 * 

1 3 1 6bQ. 

67. |62 

731 * 

13969898* 

1*63 

.O 2 O 

ao.oo 

781602* 

1 867b77* 

10M236* 

72.890 

681 * 

1927Q863* 

2.00 

-.169 

Bb.OO 

7h92S2. 

187M69V. 

8M769. 

76,863 

887. 

2332667M. 

2.26 

-.166 

VO. 00’ 

7 1 7 

IT7VMVT* 

55703. 

81 .378 

MB3* 

2718M00!* 

< * 

-.Oil 

9b. 00 

68M983* 

I881M02* 

M9oT6* 

86.066 

386t 

30733733* 

2*80 

• 0 m 6 

100.00 

6b2890« 

1881M19* 

38738. 

90.98M 

302* 

33899106* 

3* 1 1 

-.073 

10b. 00 

620BMb. 

1879379* 

2b6lMi 

96.068 

229. 

366M 1 880* 

3*MM 

-.221 

1 lO.Oo 

S8B8S9. 

l876b26* 

169M6* 

101 *6q7 

1 69. 

389362M9. 

3*78 

-*7oO 

1 lb. 00 

bS693H. 

1873206 • 

8805. 

107.711 

122* 

M080891U* 

M. 1 3 

-1.137 

12U.00 

&2S0flM^ 

1868853* 

7779. 

‘ ~T1M.33X 

f6 • 

M230127T* 

M*5I 

-1.88^ 

1 2b. 00 

M933i7. 

1862820* 

-77o» 

121.836 

60 * 

M3M8I088. 

M*91 

-2.288 





127. g6b 

Mb. 


S . 9 A 


b| 129.00 

M67987 • 

1857287* 

m 2 3^2 • 




6) 133.07 

MM23lb» 

1 8h9M63* 

-M218. 

13M.8M8 

3M* 

MM860191 * 

8.73 

- 2,008 

7) 136.07 

M73M5C. 

IRM0231 . 

- 60 V 2 . 

1M0.287 

28 . 

M82M2S31. 

B. l3 

.1,180 

o» 139. M7 

M 1 o77S« 

6H8M16* 

-882s* 

bl .009 

20* 

M5888880* 

6*<«3 

-.278 

V I I MO •'5T ‘ 

- Movbo'v* 

JSlT^* 

— »57Ttv 

7. T7M 

T® • 

" 7 09 0 1 • 



Id IMO.77 

MQ9279. 

378MM* 

-8i7h. 

3.382 

17. 

M869371 7* 

6*m7 

.033 

Ml 1M0.B5 

M092M6. 

38902* ~ 

-bl32. 

3.226 

I7* 

M5699897. 

6 • M 7 

.081 

1) guidance 

reference RELEASE; 







21 first tTOTICN? 








3) MACH ONE 

9 








Ml maxihuh 

OTNAHIC PRESSURE 

» 








b) TILT arrest; 

6) LSA; initiate tine BaSE T#0; 

7 ) lECo: 

- OEC O I tWtTl A TT " TTWr BITST" mWTTT 
9 ) initiate ullabe burn; 
loi separation signal: 

III S-IB/S-IVB physical separation. 


t 
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table 80 (COKT'OI 

ASTP (Sa. 210 ) launch VEHIcLL UPCHaTIUNAL FLIGHT ThAJb^lOKT 


L 



FL 1 GhT 

••• 

-- space FIxED 


time 

RADIOS 

VELOC I TY 


(SEC) 

CFT) 

IFT/S) 

1 ) 

-1 7.20 

20910035* 

1 390.99 

21 

• OO 

20910035. 

1390.99 


5*00 

20910150* 

1391.08 


10*00 

20910525* 

1 393.68 


15.00 

20911 193. 

1399.8/ 


20*00 ” 

2091 21®9. 

1363*7T " 


25*00 

20913597. 

1387.79 


30*00 

-20975302. 

PI7Sr9T 


35*00 

209|799 q. 

1979.88 


90*00 

20920198* 

“1592.12 


9 5*00 

20923303. 

1626*82 


50*00 

20928999. 

1729.78 


55.00 

20931293. 

1850.8s 

3) 

57.75 

70933B09. 

1 92 2 . 65 


85,00 

20991375, 

2138,32 


70*00 

20997280. 

2312.22 

9) 

73*23 

20951 387. 

2939.31 


80*00 

2098o809. 

2791 .82 


85 *qO 

20968519. 

2996*88 


90*P0 

2D97<tt 1 jr 

3219.62 


95.Q0 

20985919. 

3590.57 


100*00 

20995659. 

3930*71 


105.00 

21008099, 

9300,66 


1 10*00 

21017285* 

97oi *B5 


115*00 

21029155* 

5136.80 


T7TT*0O 

21091788. 

SS09*7T 


1 25.Q0 

21055100. 

81 i 7.30 

5 ) 

1 29*00 

■ 21088278. 

8559.78 

6 ) 

1 33 *o 7 

21078109. 

7028.91 

7 ) 

1 38. o7 

21087156. 

7398 . h 7 

8) 

139.97 

21097615. 

7810*15 

▼ f 

I90*S7 

Ml 0099] i 

7^T0*2S 

10) 

190*77 

21 101802* 

78 oB *38 

1 1 > 

190.85 

21 i0i89j. 

7807.63 

1 ) 

guidance 

reference 

Release : 

2 ) 

FIRST rTOTIOMT 


3) 

MACH ONE 

8 


9) 

Maximum 

dynamic PRESSURE! 

5) 

tilt arresti 


81 

LSAl initiate tine 

base TWO)- 

1 ) 

lECO: 




Path an&lc. 
(OEG) 


*^0*000 

vo.ooo 

87,Vs*« 
es.b93 
62.96S 
«C. 110 
77.087 

7 q .879 
87.9fli 
65. 1«<6 
62.69S 
80.898 

S8,366 
57.738 
57.992 
57.375 
57.5B8 
57.' 
Sa.^91 
59.121 
59,838 
8q. 639 
8l .513 

83.916 

89.229 

85.028 

G5.53*» 

88.125 


86.378 

88.353 


X 

IFT I 


20’09952 
”20509935 
20910098 
20^10910 
20^ 1 1086 
20’l2097 
20’13388 
205-75129 
20’17290 
20919922 
20923052 

20926719 
20930930 . 
— 20933^8'. 
2099 q 983 
20996820 
2095 o 893 
2 o 98 o 2S1 
20987887 


20985098 

'2o99i»7o5 

21005007 

21015998 

21027872 

”21090028. 

21053098 

21083928 

21075909 

21089159 

2109««238 


2|098o71 

21098302 


mT data 





fi«ed position and 

velocity VEcToM 

components 

T 

Z 

DX 

OT 

D2 

(FT) 

(FT) 

(FT/5) 

ift/si 

(FT/S) 

99 i 29* 

-39089* 

*00 

888.85 

8gY.25 

|0 q 3*38 

- 59R07* 

■21828*“ 

■ - 1 .98" 

1003* 89 

63898* 

- 1 6807 • 

95.97 

687.82 

l009*09 

68285* 

-1 1786* 

100*9' 

887.25 

l009*03 

72720* 

-6766* 

162.58 

888.82 

1009*83 

77 j55* 

-1732* 

231*08 

BS7.03 

l009* 78 

61589* 

3396* 

3o8*51 

688.96 

1022*88 

8803 9^ 

8Sl I * - 

389*139 — 

‘885.97 

1 095* 1 2 -■ “ 

90995* 

I38i5* 

978.59 

889.82 

|078*59 

99S68* 

19318*- 

575.1 1 

889.95 

1129*79 

99289* 

25087* 

878.18 

B8 h *21 

1185*25 

103710* 

31196* 

787.25 

689.02 

1281*29 

IO8I29* 

37730* 

898*7* 

883«83 

|355.18 

110557* 

— RrS7r»" 

957 • 85 

885*38 

1-913.95 

1 l‘98i , 

52923. 

1111.58 

882,88 

l598,52 

121375* 

60783* 

1229*09 

882*51- 

i 751*90 

129223* 

68620* 

1299.78 

882*39 

1868.08 

|30 i 97* 

80188* 

1 989.60 

881.35 

2193*77 

1 39598* 

91979* 

1590*33 

879.16 

2383*11 


11T90SM- 


- ■tT8'irn 

2*51 *29 

193361* 

1 I8O37. 

1B59.10 

873.37 

2998.18 

197721 * 

I 33585* 

199 o *98 

87Q*8 o 

3275.78 

1520‘7. 

150899, 

2128.59 

867,95 

3*39,78 

158399* 

169993. 

2288*97 

B69*8 i 

8022*73 

160715* 

191 193* 

2903*U 

861.58 

8957.51 

r«*ors* — 

- 1 1 9830* 

- ~ 25 j 9 1 85 


992® *50 

|69299* 

290539* 

288t*82 

859.78 

5932*88 

172712* 

283181 * 

2770*30 

•51*82 

5879.23 

1 781 7o* 

288096^ 

2879.09 

B88*5 i 

6358*11 

178712* 

3 o 26T9* 

2959. |9 

688*11 

6222*92 

iB 1SB5* 

330970* 

2989* |7 

889*33 

6958*10 

- 6970*35- 



— S30839*' 

2^35*82 


1828B3* 

390029* 

2929*59 

•83*98 

6970'88 

|S2799* 

390579* 

2’2^*2I 

•83*92 

69^1*08 


9) initiate ULLA5E BURN; 

10) separation SiGfiAt.: 

11) s-iB/s-tVB Physical separation. 


TAdLE iO (CONT*t>) 

ASTP JSa-210) launch VEhIctE opEKATiUNAL fLIGMT IhAJECTqNV 
LAUNCH AiNbO* uPEN|N(, 

s*iB flight 0*T* 




XT 


H) 


flight 

— 

-- e^^^Th fI*Eo 


- — - 

tARTH F1*E0 

time ~ 

~ POSITION 

velocity 

Path angle 

X 

Y 

(SEC ) 

(FT) 

(FT/S) 

(DEg) 

(FT) 

(Ft) 

-17. ?0 

295* 

*00 

-N/A. 

29b* 

0* 

•TJO ■ 

2 • 

"XOO 

N / A 

2 T » • 

“0* 

5.00 

91 I * 

17*87 

*182 

1 1 1 * 

-1* 

10*00 

786* 

)03*29 

• 563 

786* 

-3* 

15. QO 

1 9&H* 

165*33 

• 538 

1151* 

-8, 

zo.oo *“ 

^ --- 29507” 

— 231,31 

1*320 

2i50, 

-19, 

25.Q0 

3809* 

310*66 

3*391 

3808* 

-1’* 

JO *50 

55S7"* 

T95.T9" 

5 , 8 1 8 

556 J • 

•30, 

35*00 

7766* 

186*61 

8*597 

7751 * 

-16* 

HO.OO 

l095o* 

592* 19 

1 1*570 

lOlOB* 

"■ 6 ^ • 

H5*00 

1 3669. 

706.71 

11*611 

1 3566* 

-85* 

SO*QO 

1 797s, 

833*16 

17*718 

17259*' 

-I08* 

55*00 

21923* 

969*96 

20*963 

21512* 

-133* 

57*7® 

X9495 * 

1 096*b9 

22*769 

Z9o8ff • 

-118* 

65*00 

32851* 

1 261 *6S 

27*626 

31651 • 

-192* 

■ 70*00 

39195* 

1939*10 

30*965 

37510* 

-229* 

73*23 

11 1 60* 

156i*i9 

33*079 

lUbI • 

— 2,|6 * 

80*00 

SS380* 

1860*33 

37*382 

5lo99* 

-299, 

g5*O0 

6995b* 

2109*22 

90*397 

5b8 19* 

-338* 

90*OIT" 

TFTTrS 

2x85* w3 

•1 1 91 

67 1 78* 

*39 2* 

95*00 

8798) * 

269q,q6 

95*766 

762 1 7 * 

-9S9. 

100*00 

101712* 

3023*53 

IB* 11B 

85917* 

-537, 

105*00 

117119* 

3386*77 

50*355 

96380* 

-629, 

I 10*00 

131351, 

3781 ,19 

52*932 

107523* 

-720. 

1 15*00 

153579* 

9209*1 3 

51*103 

119375* 

-826* 

TTOT^ro — 

171985'* ~ 

1873J09"' 

■51*271 

10T73OF 

-YJY , 

125*00 

198696, 

5175*65 

56*067 

Il5i78* 

-1059* 

129*00 

- 219501* - 

56Q7 * 59 

57*118 

1 30263 * 

- 1 1 40 • 

I33*o7 

29299| • 

6076*96 

60*766 

167972* 

- 1 267* 

136*0^ 

76o58B , 

6912*98 

6 1 *6o9 

1 76906* 

- 1 3l7, 

139*17 

282159* 

665o * 1 8 

62*909 

187219* 

-1939, 

14)0 157 

28921W* 

661W * 38 


T 56 • 

^16'9^ 

190*77 

290536* 

6616*i5 

62*695 

I’l 137. 

-1979, 

190,85 - 

291095, 

6615,26 

62.7|3 

191373, 

-1976,- 

guidance 

reference release; 




FTT?ST motion ~ 


i I 


3) hach one; 

m haxImUh dynamic pressure;' 

6» TILT arrest; 

6) lsa; initiate time base two; 

71 lECOl 

BT -OtCOr -INlTtATC T UTE base TnWfTE; 
9) initiate ullage BURN! 

10) separation signal; 
in S-IB/S-IVB physical separation. 


z 

CFT) 


OX 

IFT/S) 


OT 

IFT/SI 


DZ 

IFT/SI 



13S4SS( 
lbWlN6< 
I 7 m®IB, 
i9i33N< 
21 I09B. 
— ?t7Grr* 
2IBB0B< 
2t^27S, 


27l7#SS 

2B29«0* 

2933»5I 

3023*12 

3032*q3 

299B09 
299*. 0® 



RRO«l*tO 

WtNWtS® 

5321*39 

S«BSt«5 

59ia*70 
5730*tt 
S»3|*29 
5931, WB 


204 


ASTP (Sa*21D) la 


flight 

time 

(SEC) 


Range 


II -17,20 

S.OO 
10,00 
IB. 00 
~ 20,00 
2S,00 


3B,00 

40.00 

45.00 

B0»00 

BB.OO 


6B.00 
“ 70,00 
4) 73,23 

eo,oo 
as, 00 


9S,00 
100*00 
|0B,00 
1 10*00 
1 IB, 00 

> 10*00 

125.00 
BI 12f*00 
61 133.07 
7) 136,07 
ai 139,47 

101 140*77 
111 i4o,es 


295 

m 

41 I 
7«6 
I 454 

245o 

3808 

7752 

10408 

13567 

I 72*0 
£1512 
“ 240*1 
31653 
37544 

41656 
51111 
58832 
- * 7 2 0*^ 
762*4 
86018 
96486 
107879 
119598 

jTzm 
145*17 
156829 
I 68699 
177776 
188273 
T9T**r 
192273 
192515 


•000 
'*000 
*000 
• 001 
*002 

• 004 

• 012 
^3S 

• 080 

• 158 
*279 

• 456 

• 702 


2721,9 

30*1,6 

3429,2 

3825,1 

42*4,9 

*T4Tr9 

52*3,7 

5700.0 
*|72,3 

6539.1 
*746.1 
*r43,7 
6741 ,0 

*740,0 


1) Guidance reference releas^i 

mrsT HorroRi 

3) HACH ONEl 

-4> NAXrHlI** dynamic pncssune; 

51 TILT ARREST; 

6) LSAl initiate time CaSE TWO; 

7) lECOl 

-*) occot tf»i Mate t twe ba sc rwRcr? 
9) initiate ullage burn; 

10 ) SCP*Ra 7 | 0 N S 16 NALI_ 

m s-iB/s-ivB Physical separation. 



table bO (C0NT*D) 

AbTP (Sa-210) launch VEMIcLL OPEKaTIUNAL FLIGHT THmJLCTORY 
launch AIUUO 4 UPCHiNc, 


S-1 



flight 

Vehicle 

attitude 

aNglE 


Time 

pitch 

YaW 

Roll 

^ 

ISECI 

(OEG| 

(DEG) 

(OEG) 

1 ) 

-1V.20 

*000 

,000 

-91,537 

f ^ 

FUU 

-*05T 

.0^2 * 

“"91 .^03 

0 

s«oo 

-•016 

-.017 

-91 ,538 


in*oo 

■-•009 

-*02l 

-91^538 

% 

. — — _ _ 

is*oo 

— , 66 I 

-.005 

-37*939 


20 *00 

*2*002 

“'.021 

-32*966 

G A* 



2S*00 

•3. 895 

-.093 

-27*968 


30 • 00 

”6»a76 

-.0T8 

•27V96 6 


3S«00 

-8,613 

-.013 

-17,965 


* R0«00 

-II ,379 

-.010 

-12*966 


HStOO 

-19.299 

-.020 

-7*968 


5o*00 

-17,931 

■ -.092 

-2*972" 

-Jaw ^ 

5S*oO 

-20*886 

-*q76 

•022 

1 r ^ 3 ) 

k / • / '9 

»22T«TW“ 

• • 075 

-•002 


65*00 

-27*95h 

-.083 

-*000 


70*00 

-31,978 

-.105 

*000 

i *♦» 

73,23 

-33.71a 

-.100 

-.000 

r ' ^ 

80*00 

-38.257 

-.122 

• 009 


85*00 

-9 1 .287 

-.019 

*009 


*00 



-iOOO — 


95*00 

-96*692 

.051 

-*003 


1 00 * 00 

-99,222 

.018 - 

-•001 ■ 


105*00 

-5| .579 

-.033 

•001 


I Io*00 

-59*103 

— ,0®5 

• 005 


1 15*00 

-56,598 

-.102 

*007 

r i2ci*Du 

-5^,0S9 

-•092 

•007 


125*00 

-81,608 

-.178 

• 007 

r 5 1 

1 2f *00 

• 4 3 • S ^ ^ 

-,l»7 

■ ,007 - 

6) 

1 33*07 

-69,057 

-.153 

*009 

7) 

1 36.07 

-69,098 

-,167 

.002 

8) 

139**17 

-69.013 

-.089 

• 001 

9 I 

150,57 

— 69 , 006 

- . uV I 

* 000 

10» 

150*77 

-69,005 

-,0’5 

• 000 

! Ill 

1 5o * 8 S 

•89*009 

- -,0^9 

• 000 


Stage flight data 



- - 

• 

■ — 

— 

- — 

Vehicle 

ATT 1 TuoE 

Rate 

Vehicle 

attitude 

error 

pitch 

YAW 

roll 

PITCH 

ta* 

roll 

loEG/S) 

(OEk/S) 

(0EG/S> 

(DEG) 

lOEG) 

(OEGI 

-.003 

• 002 

*002 

*000 

*00U 

• uoo 

-■*003 — 

• 00 ^ ~ 

*002 “ 

•“ -.097 - 

*092 

• 039 

-*001 

• ool 

*003 

-.001 

-*023 

-•001 

• 002 

• COO 

*000 

• 007 

-*022 

-.001 

-•203 

• 006 

1*001 

• 155 

* 1 13 

-.897 

-*32Y 

-.002 

1*003 * 

*200 

*153 

-.929 

-.906 

-•ooo 

1*000 

*282 

*098 

-.931 

“•i98l ~ 

• 002" ^ 

~I *"000 

• 338 

~ *110 

- -.929 — 

-.532 

• ool 

1*000 

*9o8 

* 1 19 

-.928 

-.570 

-•oci 

1*000 

• 988 

*098 

-.929 

-.598 

-•003 

*999 

• 598 

*052 

-.931 

-.685 

-.007 

I *000 

. 6 I 7 

-*0I5 

-.935 

-.699 

"•Oq2 

-*05l 

* 6q2 

-*076 

• 021 

— * 709 

#00^ 

*009 

T8TT2 

-•074 

>.003 

-.711 

-.Ool 

• 000 

. 6 1 3 

-*083 

-.001 

-.697 

-.009 

-.000 

• 611 

-•105 

-.000 

-.689 

• ool 

-.000 

.602 

-*100 

-.001 

-.639 

• 0l5 

*001 

*559 

-*122 

• U03 

-.592 

• 0o7 

-*001 . 

• 6o9 

-*019 

• 009 

-.511 

.0o5 

-* 0 K 

rSTD 

- * 0 ^ ■“ 

-.000 

-.512 

-. 00 ® 

*000 

• 958 

• 05l 

-.002 

-.503 

••008 

*001 

• 938 

*018 

-.001 

-.510 

-.Ol« 

*001 

.579 

-•033 

• 000 

-.509 

•*oo^ 

•ool 

*531 

-*085 

• 005 

-.999 

•Ool 

*000 

. 5q8 

-• 102 

• 006 

-.990 

n >02 

^ixnro 

•sry* 

- - . OV 2 

.tlOT 

-.973 

• 0 ! 1 

-.000 

• 923 

-•178 

• 006 

-.985 

.003 

-.000 

. 97 O 

-.157 

.006 

• 030 

-•Oo5 

-*002 

-*058 

-* 1 »3 

• 009 

,002 

-,ooi 

..001 

-,099 

-.167 

,002 

• OlO 

• 0q5 

-*001 

-.019 

-•089 

• 001 

^005 

"•0 1 ^ 

■*•.000 ~ 

sOqT 

••09l 

,000 ■ “ 

• 005 

-.023 

-*000 

-.006 

-•095 

• 000 

.005- 

-.025 

-*000 

-*005 

-•097 

.000 


I) GUIDANCE KEFERENCE RELEASE; 


3) MACH One: 

R) MAIIMUM DYNAMIC pREsSURCT 

S) tilT arrest; 

-*i lsa: Initiate time base two; 

71 lEco; 

■ I oc co ; iwiT fU TE tm ^e base r w wTC; 
9) INITIATE ullage BURnI 
lO) SEPARATION SIGNALT'_ 

ICAL SEPARAtfON. 


Ill s-ib/s-Tv’b PHYS 
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table 9D 

A5TP (Sa-21c) launch v^HIcUE OPERATIONAL FLIGHT IHAJECI'.R, 


LAUr.CH r. 1 ><CCk UPEt^'l^C 

s-ivb Stage flight data 


Fl 1 Gh T 
Time 
(SEC) 

1 ) IAq.BS 

mass 

(LB) 

307Bb2. 
*30TflIlT— -- 
30731 9* 
305897. 
303758* 
29940*1* 

29G8 10* 

Thrust 
( totali 

(Lbi 
9 109* 

i^R A6 

(Lb) 
839 • 

LONGi TUL|KAL 

Acceleration 

(FT/S 2 ) 

.665 

S873 

1 7 * 25h 
22 .CS 3 
29.37c 
29.965 
25.157 

L V M A n 1 c 

pressure 

(LB/f^T2) 
* 7* 

INErTiAl 
Range angle 
(DEG) 

1 *C9b 

Pitch att. 
command 
(DEG) 

-63*999 

PjTCh AnGlE 

Of attack 

(DEG) 

.051 

m, • 1 ^ \ i 

3) 1H%.S7 

H) IHfi.b? 
5) 152.77 

1 6o«OC 
G) 16S. |0 

9n48* 
1 65330* 
210099 , 
23031 1 * 
232585* 
2321 90* 

~ 723 • 
529 • 
368 . 
296* 
1 2c* 

71 . 

*5* 

»0* 

7. 

9 . 
2* 
1 * 

1 . I 22 
1*165 
1.291 

1*320 

1.958 

1*558 

-63*999 
-A3 • 999 
.63*999 
-63*997 
- 63*799 
-63*799 

* - - 

1*561 

2,291 

2*885 

9,959 

5,532 

1 ' 11 • • V 

7) 17|.H7 

*I 175*C0 
1 8q .00 

190.00 

200.00 

■ ■ T-m T — 

ft ▼ ^ I JU • 

293323. 

282236* 

279r90* 

27*»007. 

26BBi9* 

Z 

232788* 

232977. 

23319c* 

233072* 

232692* 

*r7A - - 
36* 

29* 

18* 

9. 

3* 

— 25.N*^ff 

25.531 

26*554 

26*893 

27.367 
2 7 • 6 6 1 

-I • 

0* 

0* 

0* 

0* 

0* 

t.655 

1*669 
1*754 
1 *656 
2*067 
2*281 

-63*999 — - 

-63*999 

-63*999 

-58*997 

-56*562 

-57*697 

6.562 

6.869 
7,609 
1 1 .838 
17,970 
18.921 

ft i Q • vU 

3q 35 * 

2325 *T2i 

X* 

ZB» 9*nr — — 

0. 

2*^TT2 

-ST.ST* 

r^,ff05 ” 

220.00 

257559, 

233226. 

1 . 

29.135 

0. 

2,728 

-59,671 

19,578 

230.00 

252040. 

232800* 

0* 

29.715 

0* 

2.961 

-60*795 

19,669 

2Hp.C0 

296580* 

232729. 

0* 

30*367 

c* 

3.200 

-61 *958 

20.039 

250*00 

291103. 

23265Q. 

0* 

31 *094 

0* 

3.995 

-62*797 

2o;352 

26o*0<3 

- "xy^Tnn 

235427. 

233272. 

0* 

31.852 

0* 

3*698 

-6M.081 

20.559 

ft ^0 •OU 

23TT1 35 . 

Z33970 • 

0* 

32 *^*^0 

Ifi 

— x.tst 

■ -«S^i3fO 

— zu * 5^r® — 

28o*00 

229499, 

232929. 

0* 

33.36q 

3* 

9,229 

-66*529 

20*527 

2^0 *0® 

2i9i43. - 

232925* 

0* 

39.i9i4 

0* 

9*998 

-67*962 

20*735 

300*00 

213489. 

232922* 

0* 

35.Q7| 

0* 

9,780 

-68*593 

20,702 

310*00 

20*205, 

232915, 

0. 

35.992 

0. 

5,071 

-69,661 

20.567 

320*00 

^ ^ - - 

202727, 

232907* 

0* 

36.96R 

0* 

5.369 

-70*779 

20*926 


1^TJ*I9 . 

2328T2* 

_p_ „ 

]7¥98g 

~m 

5.r7« 

-TivtYZ- - 

-ZD,z«r - 

3<«o*00 

191772. 

23287B* 

0* 

39.07c 

0 * 

5,992 

-73*005 

20.087 

350*00 

1 86296. 

232862* 

0* 

90*214 

0 * 

6,318 

-79*121 

17,785 

36Q.00 

1 80821 * 

232896 * 

0* 

91.931 

0 * 

6.6S3 

-75*226 

17,500 

37o*Cb 

175397. 

232819. 

0* 

92.719 

0 * 

6,998 

-76*391 

19,120 

36o*00 

^ # n « 

169873. 

- 

232790. 

0* 

99.09o 

0 * 

7,353 

- 77*949 

18.699 

j ▼ n • u 'J 

1 C^4TT • 

2 3 2764 * 

0^ 

98~* 5^ 

~ — 0» ' 

7i7t7 

-70*595 

T5.3O0 

900*00 

' II t r» « 

158926. 

t C % M « 

232792* 

0* 

97.117 

0* 

0.076 

-79*728 

I7.87J 

“ 1 u • y ^ 


23362 1 * 

0* 

98*988 

0* 

8,986 

-80*749 

17,355 

r2o*00 

1 m79m5 • 

233 O 62 * 

0* 

50*689 

0* 

8,687 

-82*121 

U.809 

930*00 

1 9296S. 

233096* 

0* 

S 2 • 6 3q 

0* 

V.301 

-83*193 

16.302 

1) S-lB/S-lVB 

PHYSICAL separation: 







21 J-2 engine 

start command 

• 


- - 

— - - - - 





3) 90» J-2 thrust level: 

‘M TErHIHATE ullage BURN; 

5» jettison Ullage rockets: 
■»T-OYR*HtL* PW ESSU R E ■ T P S Fr~ 

7) les jettison: 

6 ) I 6m IN t T t AT I on; 


\ 


I 
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Table 90 

ICONT'O) 






ASTP (Sa 

-210) 

launch vehicle 

operational 

flight trajectory 






LAUNCH opening 








s-rvB Stage 

flight data 




FLIGHT 

mass 

thrust 

UhAG 

Longitudinal 

OYNAMIC 

INLrTIAL 

PITCH ATT, 

PITCH aNGLe 

TIME ~ 


C TOTAL) 


Acceleration 

PRESSuKE 

Range angle 

command 

OF attack 

ISEC) 

I ‘ 2 i 

1 LB ) 

(LB) 

(FT/S 2 ) 

CLB/f T2) 

(OEG) 

(OEG) 

(OEG) 

99o»00 

1 36985. 

233031 • 

0* 

59.732 

0» 

9,728 

- 89.339 

15.687 

Rbo,00 

r3 1507, 

2 3 J 1 1 • 

0. 

■ S6,^S^ - 

- ff. 

■* “ 10,169 

-85,990 

- 15,120 “ 

H60*00 

126029. 

232790. 

0* 

59.928 

0* 

10.625 

-86.696 

19.597 

9) 9G9«00 

121263. 

197590* 

0* 

52.925 

0» 

1 1 .097 

-87.689 

19.022 

97o«00 

120763. 

197998. 

0* 

52.609 

0* 

1 1.095 

-B7.752 

13.975 

980*C0 

116199,- 

196665. 

■ 0* 

59.979 

0* 

1 1.580 

-88.870 

13.989 

M9(j,00 

1 1 1562. 

196553. 

0* 

56.68b 

0» 

12.079 

-9o*Ol5 

12.839 

Soo *03 

rOS9FD. 

r9A5 73 . 

flT^ 

T9.1Tir ■ 

- 0. - 

1Z.3V2 

.1 66 

" T2.T87 — 

SlO’OO 

102399. 

1 9657q. 

0* 

61.763 

0* 

13* I2i 

- 92*536 

1 1*381 

S2o*00 

97817. 

1 96561 . 

0* 

69.652 

0* 

13,666 

- 93*753 

10.711 

S3Q.00 

93235. 

196550* 

0* 

67.826 

0* 

19.228 

-99*856 

10*173 

590 *00 

88859. 

I 96522 * 

0» 

71.321 

0* 

19,807 

-95.988 

9.537 - 

S5Q*00 

89073. 

196973* 

0* 

75.188 

0* 

15.905 

-97.159 

8,809 

5 Aq • oO 

79991 • 

~T96909 * 

0* 

99.996 

0* 

16,023 

-98 i 359 

87BT3 

S7q,00 

7991 1 • 

196306* 

0» 

89.312 

0« 

16.661 

-99.9BI 

6.762 

“ SSOtOO 

7 O 333 . 

196162* 

0* 

89.739 

0* 

17*321 

-99.763 

7 . 9 I 3 

10) 589.07 

68972 . 

196080* 

0* 

92.139 

0* 

17,596 

-99.763 

7.605 

11) 589.27 

"68936, 

137259. 

0* 

69,529 

0. 

17.610 

-99*763 

7.613 

12) 5B9,a7 

683S5. 

5556* 

0« 

2.61S 

0» 

17.651 

-99*763 

7.659 

13) bt9,07 

68 j90. 

0, 

1 • 

-,00o 

~a. 

18,279 

1 

r;y9B ~ 


9 ) emr shift to 9te: n 

10) (SUlDANCE CUTOFT SIgnAU 

11) INITIATE time BaSE FOUR; 

“m BCSiN LOX WFTT- , 

13) orbit insertion. 



flight 

TIRE 

(SEC) 


1 » IHO 

2) 1«I2 

3) 1«S 
•« ) IHB 
b) 152 

UO 
6 ) 165 
170 
7 ) 1 7l 
8) i75 


RADIUS 
(FT ) 

21 101852, 
'21 105851 
21115916 
21 I 2*(b77 
21 1 36<«16 
21 156086 
2 I I 69^76 
“2118 173? 
21 18 s3S9 
21193931 
21205719 

2ir282*»2 

21299521 

"~nT67?7? 

21288927 

21306102 

21 322619 

21 337982, 

21352231 

ZlHSJiT, 

21377967 

21388990, 

21398985 

2 1 90798 1 

21915505 


21928799 

2193903| 

21938963 

21992G8o 

21999923 

21997032 
21998953 
21999235 
21999926 
21 999q79 


Ta(*»-E 9u Ic0nT*0) 

*STH (5a-^10) LA0»«CH VEHICLE UPLhaTIOnAL FLUjMI TKaJECIOHY 
launch fl(i|>0,. CPL'Ml.t. 

S-IVb StAcE FL1(*hT data 


space f IxEU 
VELOCITY 
(FT/S) 


7607 • 
7592T 


12055 

129(0 

12778 

13161 

13559 


19905 

19856 

15326 

158|6 


PATH angle 
(OEG) 

06.393 
66.656 — 


--- space fl*Eo POblllOH aNU velocity v^CTyR components --- 

X Y Z “ Ox OY OZ 


(FT/S) 


(FT/SI 


(FT/SI 


21098312 

21107151 


7567 

•63 

67.328 

21 1 1 I 787 

7590 

.65 

67.867 

21120099 

7690 

•01 

68,653 

21131278 

7735 

• 69 

69,9ho 

21 19V767 

7807 

• 66 

70.821 

2I I62I67 

7677 

.63 

7 1 ,697 

“ 21 I'73S77 

7901 

.88 

71.890 

21 176898 

7959 

•90 

72.963 

21 184*71’ 

8093 

• 10 

73,292 

21195373 

821c 

•2S 

79.532 

21215369 

8387 

•63 

75.738 

21233795 

7575 

•30 

“7?-. 872 

“7I75o507 

8773 

• 89 

77.988 

21265695 

8989 

•32 

79,039 

21279159 

92o5 

.97 

8o«03? 

2l2’i0l5 

9937 

•9o 

8o^97S 

2l 3 Qi 219 

9680 

.93 

8| .865 

21309790 

9^ 

• 8®“ 

”¥2^708 

ZrJllSTT 

10203 

•18 

83.5o2 

2l32i702 

■ 10981 

,99 

89,299 - 

21325087 

10771 

• 93 

89,995 

21326716 

1 1073 

•50 

85.595 

21326569 

1 1388 

•C3 

86.201 

21324*605 


8sr767~ 

87.282 

87.760 

88.198 
88.597 
88.957 
87,-280 
89. 56^ 

89.816 
’0,033 
9q.21 6 


— 21320807^ 

21315138. 
21307562* 
21298038. 
21286529. 
21272977. 
^25 7 398. 
21239583. 
21219627. 
21197912, 
21 172868, 


182799. 

390598* 

2’27.21 

8*«3.92 

a97 1.09 

1 8386H • - 

399807* 

~ “ 2885 *V9 

■ 883.57 ■ 

“ A97T.32 

186731 • 

3735(9. 

2786.57 

892.22 

6985.32 

18V253^ 

399550* 

2718.99 

839*82 

7037.03 

i92775» 

929285* 

2631*09 

837.73 

7123.59 

i98823^ 

976363* 

2982*99 

839.69 

7278.86 

203075^ 

513779. 

2378.50 

832*35 

7389.82 

2¥^i97.“ 

~ 55029^i~ 

22T9* 16 

■ 03 0 * f? 

7996.99 

208365* 

5^1269* 

2299.59 

829.9a 

7529.3a 

21 12’2* 

588003* 

2179*89 . 

827.75 

7610*20 

21^929, 

626392. 

2083,56 

829.80 

7729,63 

223635* 

7o9678.' ~ 

1 9i8.69 

8 1 7 • 05 

7’9 1 *00 

231758* 

785(85* 

1757.27 

Bq7. 19 

- 

8161*66 


“B6792'97 



B3b8 *0^6 

297659* 

’52’67* 

1932*59 

7eo*’o 

8620*80 

255383. 

1090371 * 

1268.8b 

769. 7i 

8861*33 

262991 . 

1 1 302l5* 

1 103. 10 

796.93 

9108*60 

27o303* 

1222566* 

936.99 

725.98 

9362*76 

2774*92 • 

1 3i 7999* 

768.32 

7q1 *88 

9629*39 

“2 8^X12 

19l50g2. 

598.50 

■"8^5760 

f89^* ' 7 

290996* 

1515919. 

925.81 

696.75 

1 0 1 73 . 76 

297257, 

- 16|8583r 

250,99 

619,83- 

10960,93 

303232* 

1729656. 

79.23 

579.53 

1q755.58 

30«837* 

1833725* 

-105*10 

590.96 

1 i05’*78 

3l9o9o* 

1995883* 

-287*36 

998.99 

1 |373.97 

JlR8U*^ 

7061227* 


3 • ^ ■ 

- T169T.09 

323o’6* 

2179859* 

-661 *71 

90’*29 

12030*93 

326878* 

2301882* 

-859*39 

351.08 - 

12375.69 

33CID6* 

2927910* 

-1051*25 

293.77 

12731*73 

332739* 

2556557* 

-1252*33 

232*22 

130’9*7i 

339735* 

2689997. 

-i958.o9 

l66. (7 

1 3980*22 

J36Z)NT* 

2«28T07^** 

~ -1 668.6 I ■ 

^»93 “■ 

1 3873.9^ 

3366^7 * 

29a697*** 

- lea^. 1 3 

19. a9 

l92al *83 

336923* 

~ 3111901* 

-2107*90 

-61.96 

1 97o6*29 

335380. 

3261 159, 

-2336,92 

-197,92 

15196,77 

333999* 

3919892* 

-2573*20 

-290*99 

156o3*98 


») s-iB/s-ivB Physical separation: 
2|-J.2 engine start conmandi 
3) 9o» j-2 Thrust lEvel; 

8) TERNINATE ullage BURNj * 

5) JETTISON Ullage roCkEts: 


7) LES jettison: 

8| IGN INITIATION! “ ~ — " 


table 90 (COnT’U) 

ASTP (Sa-210) launch VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
launch mhooh opening 
s-iVB Stage flight data 




- - 


— 

• 

■ ~ 

- 

flight 


-- Space fixed • 

— 

SPACE F IxEO 

time 

RADIUS 

VELOCITY 

Pr.tH angle 

X 

Y 

(SEC) 

(FTi 

(FT/S) 

(OEG) 

(FT ) 

TFT) 

990*00 

21998258. 

16320.79 

9Q.363 

21 195’25. 

33C55Q 

■ ~ ^OTOD 

2T9MTd3i . 

— r5a®o* I'S 

— 90.578'- 

211 trt07. 

320632 

960*00 

21995970. 

17918.15 

’0.560 

2 IOB 9525 . 

321620 

9j 969.00 

21993892. 

1 7932.95 

’0.015 

21053972. 

310,12 

970*00 

21993698. 

,7983.1 1 

’0.026 

21099886. 

315992 

980*00 

— 2,991506. 

-,8999,85 

’0.7,5 

21012969. 

308,39 

990*00 

5mjirnxr" 

21939055. 
2 1 93637^^. 

1 9037 .96 

TT^Donrs — 

’ 0.777 

’O^.8o7 

20’72,58. 

20’2R«6^*~ 

2996’6 

^00*0 



5 10. 00 
520*00 
530*00 
590*00 

550.00 

2 1933598 • 
21930659 . 
21927789. 
21925052. 
2 1 9225®5 . 

20188.91 
2o8o5* 3S 
2,952.71 
22133.31 
22050.60 


rsTJTO^ — 

2 r94CDS«5'5 

— JeijS sST 


570.00 

21918952, 

29912,80 

... 

580.00 

21918023. 

25266.52 

10) 

589. o7 

21917915* 

2562’*05 

1 1 ) 

589.27 

21917919. 

25696.1 1 

12) 

589.87 

21917913. 

25650*09 

# i" 

a ? ~ 

9 i s 

r »T» 

9) 

EMr sNI^T to 9 . 0 S 1 I 


10, 

GUTDaNCC 

CUTOFF signal. 

1 1 ) 

initiate 

time base fouR; 

Til 

bEG I N LUX Nr V •_ 


13) 

ORBIT insertion. 



9o.8l5 

90.799 

9o,7bS 

9Q.679 

90.57m 

90.3o7 

9q. I 10 
9o.Oq9 
90.00*T 
9q.002 

Tu.uo« 


2oB 328M2. 
2o779b32. 
20723299, 
20663007 • 
"?S5TTui 
2053oaMO, 
20958308. 
20927555. 
20926029. 

2092iM21 • 

“i'CTj ’i '? '3~2 T j 


266855* 
253 I M2* 
237802* 

22096,. 

^^2*1 

181639. 

|5d938* 
|M9 o86* 
I M0592* 
,M7|0B* 


AnO velocity vector CoNponErTS --- 

z Ox OY 

(Ft) (Ft/s) (Et/s) 


3573266. 
3736525. 
39qM8io* 
M060756. 
M078339. 
M256708. 
MM3980M. 
*»627»t2» 
M02O937. 
501 9 mo3* 
5223MM8. 
5M33335* 
56m935i • 


610107M. 

633751M* 

6M35823* 

6MM0692* 

6M55302* 


(FT/S) 

•2016.70 
•3068.52 
•3329. M I 

•3573.1 3 

•3601*07 

•388M.70 

•M178.39 

•MM«^2.30 

•M798.62 

•5129.71 

■5M7M.69 

•5839. M6 
•6210.89 


.7039,30 
•7972*t0 
•7652*99 
•7661 .66 
•7679.87 


OZ 

(FT/S) 


- 339 . Mb 
-99^28 
-550.92 
-669.79 
-675.91 
-786,30 
-903.27 
--1027 .26 
-1158,96 
-1297,96 
-1996.76 
-1607.1 I 
-,778,93 


.2169,20 

•2377.76 

•2967.92 

-2972.16 

•2973.29 


16078.90 

1 65T2,5b ' 
17087.87 

17560.28 

17605.91 

18070.29 
18551.81 
1^053.00 
19575.57 
2ol21*26 

2q09 1.87 
2,289.90 

2i’l®*2* 

275#trr22 

23277,02 

29010.72 

29339.96 

29399.75 

29390. tS 


210 


table 90 ICONTtO) 

ASTP (SA-210) LAUNCH VLHlcLt OPERATIONAL FLIGHT THAJECTOkT 
LAONCM KlNpOM opening 

s-ivB Stage flight data 


flight 

tihe 


position 


EaRTh fixed 
velocity 


Path angle 


♦ ) 

(SEC I 
1*90* 85 

(FT* 
29i06s . 

(FT/S) 

6696*26 

(DEG) 

62*713 

cft) 

191383* 

(Ft) 

-1976. 

27 

19 2*17 

299562* 

6627 *3r 

— 6JVoO** 

T9S3 T9V 

1 ® 1 1 

3) 

195*57 

321399. 

6596*97 

63*757 

205i9o* 

-1 6q1 , 

9> 

1 <(8 * 67 

39O582 • 

6616*99 

6h • 9 1 I 

213667* 

- 1682, 

51 

152*77 

367698* 

6656*78 

65*319 

225221 * 

-1798, 


160*00 

919723, 

~ 6799^70 

66 , g33 

299296. 

-199**, 

6 1 

165*10 

998308, 

6810*39 

67*879 

257i35* 

-2130* 


1 71T7OT 

TT80B62T 

68 7 6 • 6 9 

6ft • 850 

2 

—2257 , 


earth fiXeu position xno velocity Vector cohponents ---- 

Y Z • ox -OY 02 

IFT/S) 


171 

*97 

h9o678. 

175 

• CO ’ 

519915* 

1 80 

*00 

598330* 

190 

• 00 

-617298. 

0 

0 

o* 

*00 

687860* 

-2I0i9D 

7^13 1 ir*- 

220 

• 00 

839198. 

230 

• 00 

9100*5* 

290 

•00 

988o3o* 

250 

• 00 

10680’3* 

260 

• 00 

1 i503®7* 

27X1 

280 

• 00 

— 1 2350^9 * - 

1322160. 

290 

*00 ~ 

191 1883. 

300 

,00 

1509325. 

310 

*00' 

259961 I * 

320 

•00 

169787 1 , 

73XT* ptr 

1 799238* 

390 

*00 

1903899. 

350 

*00 -- 

20 1 1893, 

360 

*00 

2123366* 

370 

*Q0 

2238569. 

380 

• 00 

2357606* 


2 H04R TV 

24078H2* 

287SS02* 

3316352, 


9l5e 
-9937 
9728 
10031 
10397 
in»r7 
11020 
I 1 3T6 
11797 
12133 
1253S 
“17^2 

13387 
1 38^1 
19315 
1 98q8 


69*138 
69*R| 7 
70*738 
72*269 
73*698 

^5^0 rr 


272998 

280607 

291759 

312810 

332362 

35oyrs 


86*997 

87*026 

87*556 

88*090 

88*978 

88*872 

89*223 

89*533 

89*802 

9q*036 

90*231 


— *r*r#D2a 

992282 

937800 

931538 
923961 
913632 
' 9t>l70^ 
387999 
— 372190 
359386 
339h70 


-2299, 

-2383* 

-25o7. 

-2762, 

-3090* 

*33s T* 


219293. 
227I2B. 
297305. 
266216 * 
Z^O^Bq • 
335128* 

367229. 

398SBS. 

908083* 

931139* 

96M259. 

532160* 

602227* 

«79S28i 


76*351 

366888* 

-3732. 

799121* 

1579*26 

77*579 

381869. 

-9181* — 

826083* 

1921 »92 

7«*795 

39531 1 , 

*97 I 6 , 

905989, 

1266.92 

79*892 

907207* 

-53S8. 

V87909. 

1111*92 

80*879 

91 7gh7* 

-6 1 26 , 

107j9i7* 

9s5*86 

— rrABRl 

926322^ 

•>709S» 

1 1 59096 * 

TTwiSo 

82*757 

933S12. 

-8129. 

1299093. 

638*8* 

83*610 

939q99 • 

-99q9 , 

1391835, 

977*93 

89,902 

993o57, 

-10*95, 

1937559, 

319.62 

85*137 

995381 * 

-12630* 

1536309. 

199*70 

85*bl8 

996o99* 

-|9639, 

1638169. 

- 1 7 • 65 


IFT/Sl 

2996*06 
2755*166 - 
2858*61 
2793*39 
27o8*9i 
2566,97 
2966*98 
■23T2*TJ0 * 
2393*71 
2277*29 
2185*61 
2030*0® 
1878,95 
r7zTFi27— 


oz 

CFT/SI 


T*^X** 

r7^32S7v 





|9563* 

1 65l 660* 

-360*56 

-28o*o7 

1 1010*59 

■22598, 

1963501 • 

-536*67 

-317*35 

11359*57 

■2S’2l * 

207889| . 

-716*37 

-357*95 

1 1720*91 

277i8, 

2177951. 

-899*68 

-901*93 

|2o’3*58 

■33’72* 

232q8o7 . 

-1086*97 

-999*53 

,2979*75 

■^387 ji^* - - 

2997S7J, - 

-*t7T#»69 ' 

•500*89 

“1 2879*69 

■990o3 * 

2578950* 

-I975*i7 

-556*27 

132’9*2I 

9984I . 

27IS837,- 

•1676*88 

-6l6*02 

1 3?Z5**6 

•S6337. 

2853029* 

-1 885*q6 

-679.97 

l9i 79*22 

63977, 

2997078 , 

-2099*20 

-79e*8* 

,9639.39 


7576 

7817 

8065 

8320 

8582 

—8859 

9|35 

9**29 

9721 

10028 

1O395 


s.iB/S.iVB Physical separation: 
J-2 E**«*We start cOMMaNdJ 
90S J-2 thrust level: 
terminate ullage burn: 

JETTISON ullage ROCKETS: 

LES JETTISON: 

I6M INITIATIoNI -- - 
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table 90 (CONT'O) 

ASTP (Sa-2101 launch VtHicLt OPERATIONAL FLIGHT THaJLLIORY 
launch OPiUiNG 


flight 

time 


Position 



(SEC) 

(FT, 

9 9O . 00 

3I62I53 

"*T 5 t 7 * 0 D 

331312 ^ 

960.00 

3969 bl 6 

9) 969. qO — 

36 IS 0’9 

970.00 

3631552 

— 980*00 

3798865 

990*00 

397 1 379 

50 UTIT 0 

“9 V 9 9 X 27 

5 1 0 *qo 

933299 1 

520*00 

9522505 

530*00 

9718303 

590 . qo 

9920 * 5 o 

550*00 

5129892 


570*00 
5 * 0*00 
IQ) S8H»oT 

11) S 8 h *?7 

12 ) Sa <««87 


5 S 7 o 615 * 
58 q 2 ^^^ • 
B 89992 M* 
590 h 730 » 
59 l 9 | 5 *»* 


EA«Th FiXfcO 
velocity 
(FT/Sj 


I 5 J 22 «H 1 

I &<42 1 • 1 H 
1 & 938.72 
169 * 9.73 
1 7509 . 6 * 
1 * 05 i .03 

19208*00 
19028.19 
2 O** 70 .07 
21 162.89 
21 * 83.53 


23952.67 
293 o 9*85 
29673.75 
24 ( 693. 87 
29699.80 


s- 

•|VB Stage flight data 



... _ 

... 



EaKIH FiXtD 

POSi r ION 

mNO VtLOClTT 

vector components ---- 

path an^lE X 

T 

Z 

OX 

OY 

bZ 

(OEG) 

(FT) 

(f T) 

(FT, 

(FT/S, 

(FT/Sl 

(FT/S, 

90 * 3*7 

3 l 23 * 2 * 

-71332* 

3195 * 76 , 

- 231’*70 

- 623*06 

15123*92 

9 DiSD 8 — 

Z 88 oS 2 * 

--79956 r- 

3 2 9 9 6 1 9 »■ 

- 2597*63 

~ -^ 02*79 — 

■ 1 5627*9 2 * 

90*599 

26 1 4 ( 03 . 

- 89907 . 

3958500. 

- 2783*66 

- 988 . 4,0 

1 6153*27 

90*651 

235366. 

- 90 * 69 . 

3606079 . 

- 3009 * 3 * 

- 1068*96 

| 6635*85 

90.662 

232399 * 

- 99 ^ 92 , 

3622738 , 

- 3 O 29 * 0 N 

- 1076.77 

1 6662.69 

9 q .755 

200769 * 

-1 lO’l**. 

379,939, 

- 3288.51 

- 1158*89 

17 , 59.01 

9 o* 8 1 9 

1 66590 * 

-122933. 

3965900 . 

-355**33 

- 1295*62 

, 7653*35 

- 9 oV 852 

■ 1 29607 .- - 

■*■) 3 S» 96 . 

9195072 . 

- - 3833 F 59 - 

-I 3 XT *98 

, 8 , 68.23 

9 q *857 

89 a 90 * 

- 1997 , 2 . 

9329922 * 

- 9122*09 

- 1935*96 

, 8705*99 

9 o*B 38 

97 , i 9 . 

- 169506 . 

9519269 . 

- 9929 * 3 * 

- 1590*03 

| 92 * 6*82 

9 o* 79 q 

1312* 

- 1 80592 . 

9719098 . 

-9739*91 

- 1 * 52*61 

i 9859 * 2*1 

90*710 

- 97719 . 

- 197669 , 

9916997 . 

- 5 Q 6 ** 0 ^ 

-, 779*33 

20 N 7 o* 2 * 

90*600 

-lOOlOl * 

-216060. 

5129362 * 

- 59 , 2*10 

-l 9 qS *93 

21117.99 


9 q* 98 o‘ 

9 o* 3|9 

’ 0 *l l 5 
9 o *009 
90 * 00 i( 
9 q *003 
"TDvmrr 


-215692 

- 27 ’ 3*2 

- 30*909 

- 30775 ^ 

-311801 


■ 257093 . 

■ 279083 * 

•289651 . 
•29OI38. 
•291 6 q 3 . 
rjjirrwi- 


S 56 o 500 * 

S78999q. 

5884 ( 838 . 

S 889 S 62 . 

5903739 . 

6 l 207 Bir 


' 6166.52 
•6568 . I I 
• 6732*51 
•6 7 i (0 * 4 ( 7 
• 6757*97 


• 20 *)»* 58 '' 

- 2201*97 

- 2367*33 

- 2937*16 

- 294 ( 0 * 4(2 

- 2939*70 


■ 21800 ^^ 
? 2520 *u 6 
232 * 5*71 
23612*02 
23*27 * 3O 
23626*63 


9 ) EMR shift to 9.8111 
101 guidance cutoff SIGNaLI' 
ID initiate time base four: 
H ) BEG I N L O X N f VT / 

13 ) orbit insertion. 


— %% 
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table 9D (CUNT*U) 

ASTP <Sa- 210) LAU»*CH VLHlcLt UPCNaTIOnAL FLIGHT TNaJLCTQHy 
LAUNCH ^itlNOOA OPCN|Ng 

s-ivB Stage flight data 




w- 


I 


flight 

time 


altitude 


RA»^ 6 E 


relative 

VELOcTTT 


(SEC) 

(FT) 

(NM) 

(FT/s> 

1 ) 190.8b 

1 92525. 

35.822 

6790,00 

~n I 92; 17 

1 96537^, 

r7,09^ 

*725,25 

3) 195,57 

206691 . 

90.366 

6662,8a 

91-198,57 

21533S, 

93S272 ■ 

6690,00 

5) 152,77 

227222* 

97,381 

6717.86 

160.00 

296959. 

* 59.590 

6801 ,29 

6) 165.10 

260329. 

59,779 

6867.35 

■ 170.00 

1 • 

57.8 92" 

5r39.07 

7) |7|,97 

276383, 

66.375 

6959,82 

- 01 175,00 

'289997. 

70«C99 

■ 7008.90 

180,00 

296897. 

75.93b 

7o8B, 18 

■ 190,00 

319996. 

86,372 

7298,69 

200,00 

39090 s. 

97.692 

7920.52 


velocity vector AZirtUTh 

SPACE Fixed eartm fixed 
(DEG) (OE^I 




S&«763 
~S5,77R 
5b«78*» 
55« 7 m5 

bb« 6 B 9 
• SS*S98 
5b*b36 
S 5 TT 77 
S5«M63 
55. **21 
bb. 362 
55.298 

55.13! 

^SitriTT 


H6.3S7 

98.398 

98,925 

98,939 

98,979 

98,590 

9 B,Sb 8 

*r«,83ar 

96,650 

98,689 

98,729 

98,809 

98,869 

9#, 729 



220.00 

380063. 

121.230 

7798,89 

59.886 

98.972 


230.00 

397901 , 

1 33.573 

8006.07 

59 , 760 

99.01b 


290,00 

919561 . 

196.299 

8225.00 

59,639 

99,053 


250.00 

930081 . 

159.*»21 

• 8955,92 

59.5o5 

99,083 


260.00 

999989, 

172.953 

8697,57 

59.379 

99,108 


270,00 

9S7IVI. 

1 b6 . 90^ 

•952*64 

50 -.291 

T*TT2» 


280.00 

9700^6, 

201 .3q7 

9220.13 

59. lo9 

99, in6 


290.00 

981259, 

216,162 

9999,05 

53.976 

99,159 


300.00 

99l 93 o. 

231 .988 

9790,03 

53*8h2 

99.167 


310.00 

500612. 

287,303 

10093.51 

53.7q8 

99,172 


320.00 

508830. 

263.625 

10909.78 

53*575 

99,175 


330. Do 

5161 09 . 

2B0*9>1 

10739,13 

SS.R'AR-' 

^^.T7T 


390.00 

522982. 

297.861 

1 1081 ,93 

53*3i5 

99,177 


350.00 

527979, 

315.615 

1 1938,62 

53*188 

99.177 


360.00 

532633, 

339.355 

1 1809. 7q 

53*063 

99,178 


370. CC 

536981 . 

353.503 

|2l9s.6<( 

52*9i«2 

99,179 


380.00 

539563. 

373.282 

12597,05 

52*825 

99,181 


390.00 

5 9 1 92o . 

393.777 

T30t9,«8 

SZi7i3 

99.186 


900*00 

593599, 

9i9.839 

1 3999,36 

52*605 

99,193 


910.00 

'599697i 

936.662 

1 3903,63 

52.S02 ~ 

99,208 


i|20.00 

595! *5. 

959,233 

19377,20 

52.S06 

99.219 


930.0C 

5950^5, 

982.577 

1987c, 1 1 

52-316 

99,238 

i ) 

S-Ib/S-I Vb 

physical separation; 




21 

J.2 engine 

start COMMAND! 

— 



3) 

90t j-2 Thrust level; 





91 

terminate 

ullage burn: 





5) 

jettison ullage rockets 

• 





7 ) 

8} 


LES 

IGM 


jettison! 

INlTlATTONI 


Lur)(^ITUUE 

OCqCE^Tr!C 

GEqOETIc 

POS, EAST) 

declination 

Latitude 

(UE<^) 

(PEG) 

(OEG) 

- 80 .1)5 

28.869 

29*027 

“ 80 , 0 V 7 

28,078 

29 . 091 

-80.0&0 

28,919 

29*078 

-80,009 

28,996 

29.110 

-79.950 

28,992 

29.155 

-79,89b 

29.071 

29.235 

-79,779 

29.129 

29.292 

•79,7t)l 

■ 2^.189 

29.398 - 

-79,679 

29,201 

29.365 

-79.626 

29.292 

29.906 

-79,599 

29,301 

29.965 

-79.392 

29,921 

29.586 

-79.230 

29,S99 

29*710 

■7V, 0*2 


' 2 f *«37 

-78,889 

29.802 

29.969 

-78,710 

29.937 

30* !09 

-78.525 

30.076 

30.Z83 

-78,335 

30.219 

30*387 

-78,137 

30*367 

30*535 

- 7 / , 9 

30.5^1* 

-30.6r?“ 

-77.723 

30.676 

30*685 

-77*505 

30.b3b 

31,007 

-77.260 

31*009 

31*175 

-77.087 

31,177 

31.387 

-76.807 

31 .359 

31*526 

— 74 * 550 

31 .530 

yr* 7 o* 

-76.301 

31*727 

3l ,899 

-76.039 

31.922 

32*095 

-75.759 

32.129 

32*298 

-7S.97j 

32*333 

32*507 

-75. i76 

32.598 

32*723 

— 7 1 , 8 7z 

32*771 

32.996 

-7m, 555 

33*001 

33* |77 

-79,226 

33.238 

33.815 i 

- 73 , 08 b 

33*969 

33*661 I 

-73.532 

33.738 

33.916 j 


table 9D (COUT’L) 

ASTP (Sa- 210 ) LAUI'CH VtHlcLt UPEHaTIOnAL HlbhT TkajPLTOav 
LAUNCH AInLiOa CPENlN^ 
s-ivb Stage flight data 


flight 

time 

(SECI 

HHO.OC 

‘ «rsiy.utr - 

MAO.OO 
) <169.00 

H70.00 

980.00 
990*00 
5tnivD^ 
S10*00 

520.00 
530 »00 

590.00 
S50*00 

560*00 

570.00 
580*00 

» 589,07 
> 589.27 

) 589.87 


ALT ITuOE 

range 

KELAT I VE 

VELoCItT vector AilHulh 

LunGI T^wE 

GEuCEnTN 1C 

GLoOETlc 



velocity 

SPACE Fixed 

Earth f ixed 

(POS. EAST) 

declination 

latitude 

IFT) 

( Nh ) 

IFT/S) 

(OEG} 

(D£Gl 

1 DE'** 

I OEG) 

lOEG) 

599533* 

506*727 

15389*97 

52*232 

99.261 

- 73 * 1«*5 

39*000 

3A* 1 79 

593615. ~ 

“ 531*719 

15921,51 

52*156 

99,290 

-72,783 

39.272- 

39,951 

5923^6* 

557.591 

1 6903.25 

52*0o8 

99.32& 

-72,387 

39*553 

39*733 

59 10'«8* 

581*661 

1 7000.88 

52*090 

99.367 

-72*017 

39*815 

39*995 

590687* 

589*381 

l705i .86 

52*039 

99.375 

-71*975 

39*899 

35*025 

5390’l * 

612*032 

17571.93 

52*032 

99.957 

-71*598 

35*199 

35*325 

536997* 

690*539 

18113*37 

52*036 

99.599 

-7i*i05 

35*952 

35*639 

539689. — 

-669*925 — 

■ l8KT8i85 

■ — 52*050^ 

" 99,699 

-70*696 

35*770 

35*953 

532239. 

700*299 

1927o*56 

52*075 

99,759 

"7n* 1 7o 

36.097 

36*280 

529739. 

73) *537 

1 9690*88 

52* 1 13 

99,881 

-69*676 

36.933 

36*617 

5272^6. 

763.H5Q 

20591 .7q 

52*15’ 

50*010 

-69* |<»2 

36,780 

36*965 

529965* 

797*236 

21225*82 

52*2i3 

50*197 

-68*628 

37.137 

37*323 

522933* 

831*750 

21996*66 

52*280 

50*299 

-68*072 

37*506 

37*692 

~S2l3r^ — 

r6T*-953 

22708.22^ 

-»2»^9 

' SO** 959' 

■’67 , r92 

- 57 * 88S 

— 3i*lT7r " 

520217. 

909.919 

23516,15 

52.94*6 

50,620 

-66.888 

38.277 

38,969 

519771 . 

992*709 

29373*53 

52*559 

50*8o7 

-66.256 

38*681 

38*869 

5)9869. 

958.680 

29737*52 

52.606 

50,891 

-65,991 

38,850 

39,038 

519873. 

959.972 

29759*69 

52*6q9 

50*895 

-65*9/8 

38.858 

39*096 

519902* 

961 *898 

29756*60 

52*635 

50*922 

-65*939 

38.883 

39*071 


— 998*287 

T9*^St5S 

— 5J»17t3 

31* 358 

-85* 389 

*3^.769 

39 * NS'S 


9» ehr shift to 9*e:i; 

10) guidance cutoff signal: ' 

11) initiate time base four: 

BEGIN trUT NPVI 

13) orbit Insertion* 


TABLE 90 |C0NT*0| 

AiTp (SA-210) LAU«4CH VEMicLt oPEHATJOnAL TNmJLCToKT 

LAUNCH A14D04 OPLNtNii 
S-IVB STA&C flight 0A|A 



• — - 

— • 


- 

— - 


- . 



flight 

VEHlcLt 

aTTITUJL 

A '* 6 LE 

'^lHIcLe 

aTT 1 Tuot 

Rate 

9EH1c‘*E 

attitude 

ERrOr 

Time . 

pitch 

YA* 

ROLL 

PITCH 

yar 

roll 

PITCH 

Va* 

roll 

ISEC) 

(OEg ) 

il)EG ) 

lOEG) 

(OLg/S) 

(UEG/S) 

IDEg/S) 

(OLg) 

(OEg) 

(OLg 1 

I ) 1 ho* 8 S 

- 6 m ,QOh 

-.097 

•000 

*0C5 

-.025 

-•ooo 

-*005 

-*097 

*000 

, 2 > TR 2 .T 2 - 

-63.982 

-.200 

-•002 

.035 

-.131 

- .009 

• 0 1 / • 

--•200 

-*002 

31. IHG.S7 

-63,577 

-1.017 

-*069 

.190 

-.199 

-•057 

*922 

-1 *017 

-.067 

*»>■ 1H8.S7 

-6 3 . 50m 

-.862 

-•399 

- . 369 

•il 1 

-*□96 

• 997 

•*860 

-*398 

5) 152»77 

- 63 . 81 s 

-.209 

- * 585 

-.036 

• 038 

•008 

• 185 

-*208 

-.585 

160*00 

-63.873 

-.296 

-•667 

-•Oil 

• 005 

-*018 

* 128 

-*296 

- * 66 7 

6 ) 16S*10 

-63.931 

-.269 

-•661 

-.009 

• ooo 

*022 

*069 

-*269 

-*66l 


- 63 ,969 

-.279 

* • B & 2 

• ^ 0 0 B 

-,ooo - 

-.015- 

,036 — 

-.273 - 

-,652 

7) 1 7l ••♦7 

-63.972 

-.279 

-*680 

-.005 

-.OOO 

-•023 

*029 

-*279 

-.681 

8 | 175*00 

-63.976 

-.3IS 

-•799 

-.002 

-•008 

-.09 1 

* 02 S 

-*315 

-.799 

1 Bo * CO 

- 6 q .759 

-.768 

-*0H5 

1 • 132 

-.059 

• 126 

- 1*759 

-*329 

-*028 

1 vo*oo 

-56.353 

-1.0R7 

->082 

-.192 

-.090 

-•121 

* 20 ’ 

-*256 

-.085 

200*00 

-S7.5H3 

-1 .9b6 

-•551 

-.112 

-.091 

-*016 

* 155 

-*26| 

-.555 

2 I 0*00 

— *957 

— 1 . 8 R# 

-•701 

— .092 

*".037 

-*oir 

Ft- 30 - 

-*T79 

- -xTcrs 

22 n *00 

-S9.H79 

-2.198 

-*863 

-.129 

-.030 

*079 

* 1 99 

-*299 

-•870 

230*03 

- 60*822 

-2.H79 

-*152 

— .126 

-.032 

*072 

*173 

-*2B9 

-•159 

2 Ho *00 

- 61 .821 

-2.876 

•600 

-.096 

-.092 

-*029 

• 1 36 

-*209 

*599 

2So*D3 

-62.897 

-3.27S 

*391 

-.107 

-.039 

-•027 

* 1 98 

-*292 

• 333 

260*03 

- 63.930 

- 3*663 

• 060 

-. l09 

-.039 

-*029 

•I5l 

-•297 

• 051 

2 7^*00 

•‘85"*2CTB~ 

-3“.VRTT 

-• 775 ^ 

- . I 27 

-•xr38" 

■ «*UJR 

— T 1 T 2 

— -^307 

-•“ 2 RT- 

280*00 

-66.391 

- 9*353 

-*596 

-.107 

- ,090 

-*030 

• 135 

-•298 

-•60S 

29Q.03 

-67.323 

- 9.799 

-*863 

-.101 

-.092 

-*C29 

• 191 

-*30S 

-.879 

300.00 

-6b.3?H 

-S. 198 

.*255 

-.110 

-.038 

* 068 

• 1 99 

-*319 

-•268 

310*00 

-69,508 

- 5,579 

•917 

-.112 

-.037 

*067 

• 151 

-*325 

.902 

320.00 

-7q.625 

-5.951 

.900 

.. 112 

-.037 

..039 

• 151 

-.333 

,385 

4 JQ •UU 

- • I . 7*10 

—6.329 

.qss 

-•in 

“-^.■038 

••tT3S 

• - 

- 


3HQ.00 

-72.859 

-6.695 

-.297 

-• 1 12 

-.037 

-.036 

• 151 

-*392 

-*3|9 

3SO.OO 

-79.019 

-7.075 

-.672 

-.112 

-.037 

-*037 

* 103 

-*369 

-.689 

360. CO 

- 75 . I 1 7 

-7.928 

-.609 

-.111 

-.035 

*063 

• 111 

-*368 

-.618 

370*00 

-76.228 

- 7.781 

*029 

-.112 

-.035 

*062 

• 112 

• * 376 

• 0Q9 

380*00 

- 77.397 

-8.127 

* 626 

-.112 

-.03*» 

-*039 

•ll*» 

-*383 

.610 

•uw ^ 

• p • • “Bn 

-8.969 

• 233 

•• 1 1 9 — 

-.039 - 

---*090 •• 

*113 

-•388 

- * 21 * 

H00*00 

-79.616 

-8.808 

-*169 

-.119 

-•033 

-*091 

*112 

-*397 

-.186 

• H I0»C0 

-8q,8H9 

-9,o96 

- • 6 1 0 

••129 

-. 02 ’ 

-*095 

• 121 

-•903 

-.*29 

H20*00 

-82.023 

-9.915 

-*622 

-.106 

-.036 

*060 

*099 

-*399 

-.638 

H30 .03 

- 83 . 08 1 

- 9.779 

-*0|5 

-•ill 

-.032 

.059 

•Hi 

-•919 

-.033 

. 











1) S-IB/S-IVB physical separations 

2) J-2 engine start command: - 

31 90» J-2 thhust level: 

H) terminate ullage burn: 

5) jettison ullage rockets: 

a: tTTTTjsMic pressure ■«»“t rsrr - — - - — _ _ . — — . ^ 

71 LES jettison: 

81 IGH initiation: . 









TABLE 93 K0NT*D» 

ASTP (SA-2i0j launch »^LHlcLfc OPERATIONAL FLIGHT TKAJfc<-TORT 

launch »ihdon opening 
s»|vb Stage flight data 


I flight 

VEHICLE attitude 

angle 

VEHICLE 

ATT 1 TUUE 

RATE 

VEHICLE 

ATT 1 TUOE 

error 

y ^IME 

pitch 

TA» 

ROLL " 

pitch 

YAW 

roll 

PITCH 

Taw 

roll 

(SEC) 

(DEG) 

(DEG) 

(DEG) 

(OEG/S) 

(OEG/S) 

(DEG/S) 

(OEG) 

(OEG) 

(OEG) 

‘•Hq.CO 

-8m.22p 

-I0*092 

*557 

-.116 

-.031 

*056 

* I 1 6 

-*929 

*537 

iSo •otr 

•OS'. 3T 8 

-TO. ^02 

TTi9 - 

" -“rrrs ~ 

-.trji — 

~**09l 

” -.11^ 


-.793 

H60*00 

-86.531 

-10.709 

-* 198 

- * 1 I 6 

-. 02 ’ 

-*097 

*119 

-*937 

-.2)9 

9) <(69*00 

-87.576 

-10*969 

-*620 

-* I 16 

•.029 

-*097 

*119 

-*992 

-.692 

970f00 

-87.687 

-11 .009 

-.666 

-.101 

-.09& 

-•092 

*066 

-*39o 

-.678 

■ ~ *I 80*00 

-88.753 

-11 .921 

-*608 

-.121 

-.019 

*052 

*117 

-*966 

-.630 

99q»00 

-89.9o6 

-1 1*600 

-*o73 

-* 1 lO 

•*027 

*055 

• 107 

-*955 

-*099 

SDO •OTT 

-^T .038 

— 1 1 .069 

S^TS 

^TT22 

•TCTTO 

s^osir 

il23 

-*9T3 — 

.^rrt — 

510*00 

-92.389 

-1 1 .997 

•339 

-* |99 

-.0,7 

-*059 

*»93 

-•979 

*309 

^ 520*00 -- 

-93.692 ~ 

-12*303 

"-•185 

-.113 

-.037 

-*097 

* 109 

-•959 • 

-.208 

530*00 

- 99 . 7 H 9 

-12*681 

..655 

..111 

-.033 

-*09a 

* 107 

-*970 

-.678 

5<)0*00 

-95.876 

-12*956 

-*570~ 

-.119 - 

-.027 

*051 

•1 II 

-*98l 

-.595 

550*00 

-97.090 

-13.206 

-.070 

. * 1 1 6 

-.029 

*099 

• 1)6 

-•970 

-.076 

54q*00 

-9i , 233 

— 1 3 * ' 38 

*919 

-* 1 20 

■*023 

• 091 

riT7 

"-rw^T 

.-3S6 

570*00 

-99.990 

-13.865 

*529 

*019 

.008 

-*003 

-*090 

-*537 

.533 

580*00 

" - 99.799 

-13.796 

* .992 ■“ 

*021 

.017 

-*003 

-*037 

-*597 

*501 

10) 58m*C7 

-99.78p 

-13.733 

*958 

-.000 

-.001 

-*010 

-*0l9 

-•539 

.962 

' ^ 11) 589.27 

-99.780” 

-13.7JVT- 

*955 

-.000 

-.001 

-*010 

-*019 

-*539 

.960 

12) 589*87 

-99.78) 

-13.739 

.*199 

-.000 

-*ooi 

-*010 

-*019 

-.539 

.953 

f T3T 'ST^TXTT 

- 99 . 78 1 

*■13.790 

.355" 

*000 

-*001 

-.010 

^nJT9 

"-•S9| 

T3¥9 — • 


9 ) ehr shift to h«b:i; 

10) GUIDANCE CUTOFF SIGnAL{ 

11) initiate time Base fouRi 



LOCAL ALTITUDE**METERS 


FIGURE ID 

/3TP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
ALTITUDE VS. GROUND RANGE 


tOaOQQ. 




LOCAL altituoe*»mete:rs 














EARTH FIXED FLIGHT PATH ANGLE**DEGREES 


T 


FIGURE 50 

ASTP (SA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
EARTH FIXED PATH ANGLE HISTORY 


too. 
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ANGLE OF ATTACK»»DEGREES 


FIGURE 6D 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
PITCH ANGLE OF ATTACK HISTORY 



FLIGHT TIME»»SECONDS 
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AERODYNAMIC LOAD IN0ICAT0R*«N-RA0/M2 


FIGURE 8D 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
AERODYNAMIC LOAD INDICATOR HISTORY 
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LONG I TUD I NAL ACCELERAT I 0N**M/SEC2 


I FIGURE 9D 

I ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

i LAUNCH WINDOW OPENING 

I LONGITUDINAL ACCELERATION HISTORY 



o too. too. too. 


FLIGHT TIME 


i 

! 

I 
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INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE C0MMAND*«DE6REES 


FIGURE lOD 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES 





flight TIME*»SEC0NDS 



V 


1 



INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND**DE^REES 








left - NOSE ► R 1 6HT DO'^N - NOSE - UP 

ROLt.*«DEG/SEC YAW..DEG/SEC PITCH..DEG/SEC 


FIGURE 12D 

ASTP CSA-210) LAUNCH VEHICLE CjPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
PITCH# YAW# AND ROLL BODY RATE HISTORIES 















■ 












■ 


1 ■ 



r — \ 


“V 

1 — 1 




il 



d 







Orbit 

Insert 

in. 

s 


FLIGHT TIME*»SECONDS 
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INERTIAL PATH AN6LE**0EGREES 


1 


J 


1 ^ 


1 


1 


I ^ 




FIGURE 130 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY 
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LOCAL ALTITUDE**METERS 




FIGURE MD 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW OPENING 
altitude vs. INERTIAL VELOCITY 





INERTIAL VELOCITY«»M/SECOND 




I 


I 




APPENDIX E: "LAUNCH WINDOW CLOSING TRAJECTORY DATA" 


PRECEDING PAGE BLANK NOT FILM® 
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TABLE IE 


ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 
UUNCH WINDOW CLOSING POWERED FLIGHT SEQUENCE OF EVENTS 


FLIGHT TIME 


( HR; MIN: SEC) (SEC) 


LVDC 

FLIGHT 

PROGRAM 

TIME(SEC) 


EVENT 


Oj 

00: 

17 

.20 

- 17.20 

(O.OO)o 

0: 

00: 

03 

.30 

- 3.30 

_ _ _ 

0: 

00: 

00 

.20 

- 0.20 

... 

0: 

00: 

00 

.00 

0.00 

... 

0; 

00* 

:00 

.02 

0.20 

(O.OO)i 

0 

00 

!l0 

.00 

10.00 

(9.80)1 

0 

00 

:57 

.73 

57.73 

— 

0 

01 

.13 

.21 

73.21 

— 

0 

01 

;40 

.20 

100.20 

(100.00) 1 

0 

02 

:00 

.20 

120.20 

(120.00)1 

0 

:02 

.08 

.07 

128.07 

(I27.87)i 

0- 

:02 

:09 

.00 

129.00 

(I28.80)i 

0 

:02 

:13 

.07 

133.07 

(0.00)2 

0 

;02 

:16 

.07 

136.07 

(3.00)2 

0* 

:02 

;19 

.47 

139.47 

(0.00)3 

0 

02 

20 

.57 

140.57 

(1.10)3 

0 

02 

20 

.77 

140.77 

(1.30)3 

0 

02 

20 

.85 

140.85 

— 

0 

02 

22 

.17 

142.17 

(2.70)3 

0 

02 

25 

.57 

145.57 

... 

0 

02 

28 

.17 

148.17 

(8.70)3 

0 

02 

28 

.57 

148.57 

— 

0 

02 

32 

.77 

152.77 

(13.30)3 

0 

Q2 

45 

.35 

165.35 

— 

0 

02 

51 

.47 

171.47 

... 

0 

02 

54 

.47 

174.47 

(35.00)3 

0 

03 

01 

.47 

181.47 

(42.00)3 

0 

05 

45 

.57 

345.57 

(206.10)3 

0 

07 

47 

.57 

467.57 

(328.10)3 

0 

09 

43 

.£l 

583.81 

... 

0 

09 

44 

.01 

584.01 

(0.00)4 

0< 

:09* 

.44 

.61 

584.61 

(0.60)4 

0 

:09 

*53 

.81 

593. wl 

... 


Guidance Reference Release (GRR) ; 
Initiation of Time Base 0 . 

Time for S-IB Mains tage Ignition. 
Hold Down Arm Release Signal. 

First Motion. 

Lift-Off Signal; Initiate Time 
Base 1 . 

Initiate Pitch and Roll Maneuvers. 
Mach One. 

Maximum Dynamic Pressure. 

Control (^in Switch Point. 

Control Gain Switch Point. 

Enable S-IB Propellant Level 
Sensors. 

Arrest Attitude Co.niinands. 

Level Sensor Actuation; 

Initiate Time Base 2 . 

Inboard Engine Cutoff (lECO). 
Outboard Engine Cutoff (OECO) ; 
Initiate Time Base 3 . 

Ullage Rockets Ignition. 

Separation Signal. 

S-IB/S-IVB Physical Separation. 

J-2 Engine Start Command. 

907o J-2 Thrust Level. . 

Command 5.3:1 £MR. 

Ullage Burn Out. 

Jettison Ullage Rocket Motors. 
Dynamic Pressure ■ 1 PSF, 

LES Jettison. 

Coiranand Active Guidance Initiation. 
Control Gain Switch Point. 

Control (^in Switch Point. 

Command £MR Shift to 4.8:1. 

Guidance Cutoff Signal (GCS), 
Initiate Time Base 4 ; 

Inertial Attitude Freeze. 

Begin LOX NPV. 

Orbit Insertion. 
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" ‘ TABLE 

ASTP (SA-^10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

launch window cL0<;IH6 
powered flight TRAJECTOrT'fVENT summary 


EVENT FLIGHT 

TIME (SEC) 

GUIDANCE REF. RFLEASE -17.20 ' 

FIRST fTOTlOR ‘.00 

MACH ONE 57.73 

MAX. DYN. pressure " 73.21 

TILT arrest “ 129.00 

IMOOARD LNGir»E CUTOFF 136.07 ' 

OUTBOARD ENGINE CUTOFF" ' 139.47 " 

S-IB/5“IVB PHYSICAL" SEP. — l"4tT.85 

J-2 EnG. start COMMAND 142.17 

ULLAGE CASE JETTISON 152.77 

EES' jettison ■ 171.47 

I6M INITIATION - 175.00 

LVR SfilFT# 5. 5:1/4. 8:1 469.00 

OUlDAi.CE CUTOFF SIGNAL 583.81 

ORBIT IfISEPTTO^.• 593.81 


SPACE FIXEij 

ALTITUDE velocity FLIGHT PATh 


(KM) 

(M/S) 

angle (DEG) 

* -.09 

— - 400.57 

90.000 

.09 

• 400.57 

90.000 

7.34 

573.73 

59.170 

12.69 

722.00 

56.480 

■ 47 ; 73 

1955.00 

63.721 

0 

• 

in 

2210.56 

65.120" 

57.28 

- 2274.62 

65.737 

58.57 

- 2273.75 

66.012 ‘ 

59.79 

2266.93 

66.260 

69.11 

2282.78 

68.329 

- 84.01 

2361^44 

71.657 

86.62 

2378.78 

72.248 

164.93 

5445.67 

90.573 

158.84 

7811.68 

90.U09 

158.96 

7018.46 

90.001 


- - - 


longitude 

azimuth 

GFODETTC 

POSITIVE 

(DEG) 

LAT. (DEG) 

EAST (DEG) 

90.00 

26.63 

-80.62 ■■ 

90. 00* 

28.63 ~ 

' -80.6? 

78.31 

28.64 

- 80. 61 

69^69 - 

28.66 

-00.59 

47.83 * 

20.97 

-80.33 ■ 

46.53 ■ 

29.05 " 

-80.26 

46.25- 

*“29.09 — 

-80.23 

46.24 - 

29.11“ 

-30.21 

46.25 

29.12 

-80.20 

46.11 

29.26 

1 

oc 

0 

. 

0 

CO 

1 

45.76 

29.51' 

“ -79.06 

45.70 

29.56 

- 79.81 

48.61 

35.97 

-73.1? 

53.76 

0 

• 

♦-* 

0 

-67.13 

54.23 

40.50 

- 66.45 


I 


J 


I 


1 


■ " TA-.LE 31* * 

ASTP (SA-210) LAUmCH VEHICLE OPERATIONAL FLICHT TRAJl^CTORr 

LAUijCH wImDow Closing 
s-lb STmGE eno clnoitions of flight 


flight Tipr: oeco -»• 1.379 seconds iuo,p47 

KADaUS: ■ 6431710. 

altitude: 58572. 

SPACE PIXEr velocity;* " 2273.75 

space fixed flight path AtJGLE: 66.012 

SPACE FIXED FLIGHT■*A^I^iUTH:~ “ * “ 46’.?43 

earth FIXED FLIGHT A^lFJIH; 37.J87 

geocentric declination: 28.944 

geodetic latitude: 29.107 

longitude: (positive east) * -po.211 


(SEC) 

(M) 

(M) 

(M/S) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

(DEG) 

(UEG) 


SPACE FIXED FOSITION AnD VELOCITY COMPONENTS 


xs 

6430751. 

(r) 

YS 

61616. 


zs 

92409. 

(^,) 

Xs “ ■ 

89T.85 

(M/S) 

ts 

309.59 

(M/S) 

ZS 

2068.51 

(M/S) 

Vehicle attitudes 

AND ATTITUDE RATES 


PITCH attitude angle 

-64.007 

(DFG) 

■ Yaw attitude ansle 

-.107 

(DEC.) 

ROLL ATTITUDE ANGLE 

.00! 

(DEG) 

PITCH hate 

.004 

■(DE(i/S) 

yaw rate 

-.029 

(DEG/S) 

ROLL RATE 

.oor 

(DEG/S) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


1 


i 


I 




tabll: 4e 


ASTP (SA-^10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJrCTOR> 

LAUNCH WINDOW CLOSINO 
S-IV^ blAGE'ENL conditions OF FLIGHT 


FLIGHT tine: GCS 

5f3.fl3 

(SEC) 

radius; 

6528180. 

(M) 

altitude: 

158843. 

(M) 

SPACE FIXED VELOCITY; 

7811.68' 

(M/S) 

SPACE FIXED FLIGHT PATH ANGLE: 

90.009 

(DEG) 

space fixed FLIGHT A71wUTH:“ 

53."758^‘ 

"'(DEG) 

earth fixed FLIGHT a/imuth: 

‘^2.113 

(DEG) 

GEOCENTRIC DECLINATION; 

39.910 

(DEG) 

geodetic latitude; 

40.099 

(UEG) 

longitude; (POSITIVE EAST) ^ 

-f>7.i31 

(DEG) 

iNCLINATIOr.'; 

51.782 

(DEG) 

descending node argument; 

1D4.806 

(DEG) 

INERTIAL RANGE ANGLE; 

17.447 

(UEG) 

weight;' 

68588. 

(LBS) 

SPACE FIXED POSITION 

AND VELOCITY COMPONENTS 


xs 

* YS 

2S 

xs 

6231730. (»') 

264351. * “(V;) 

1926863. (r.) 

"*-2328.33 (M/b) 


ts 

— 2s 

939.50 (M/S) 

■ 7397.20 * *(M/S) 

— - 


vehicle attitude angles 


PITCH ATTlTUr-E ANGLE -100.191 (DF.G) 

attitude angle 113.907 - TDEG) 

ROLL ATTHUDE ANGLE 

# 

OSCULATING CONIC PARAMETERS 

♦ PERIGEE ALTITUDE — 141.91 (Kp) 

♦ APOGEE altitude _ 150.34 (KfO 

ECCENTRICITY .00r»6 

SEMI-MAJOR AXIS _ _ 6524.29 (K' ) 

“True AriOMALY 194.27? (U, G) 

PERIOD *41 (MIN) 


♦ REFERENCED TO EQUATORIAL RADIUS (6378.165 KM) 
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■ TABLt 4 e (COMTH)) “ 

ASTP (SA-210) L\Ui>lCH VEHICLE OPERATlOfiAL FLIGHT TRAJECTORi 

LAUNCH WINDOW CLOSING 
S-IVB STAGE END CONDITIONS OF FLIGHT 


f -• - 


flight tike: orbit itiSertion 

593.^13 


kmDxUS: 

6528l7fi. 


altitude: 

1569fl9. 


SPACE fixed VELOCITY; 

7818 • aG 


spage Fixft; Flight path angle: 

90.001 


J'ACl fixed flight azimuth: ’ 

54.;?30 


earth fixed flight azimuth; 

52.f 14 


GtOCLNTRIC declination: 

40,313 


GLOULTIC LATITUDE; 

40.f 03 


longitude: (positive east) 

-86,447 


IfiCLlNATIOM: 

El. 780 


descending mode ARGU-jENT; 

l'^4,q02 


UiEKTIAL RANGE ANGLE: 

18, j33 


weight: 

68456. 


space fixed position and velocity components 

xs 

O207989, 

(m) 

Ys 

■ 273740. 

(^.) 

2S 

2000760. 

(N) 


-2418.59 

(M/b) 

is 

937,03 

(M/S) 

- : — is - 

■ - -- 7375.68 

(M/S) 

^/lHIClE 

attitude angles 


pitch attitude Ar-GLE 

-100.199 

(DfG) 

Taw attitude angle”"' 

10.96? 

(DEG) 

.attitude angle 

-.150 

(DEG) 

' OSCULATING 

CONIC Parameters 


♦ perigee altitude ' ~ ' 

“*14^.96 

IKm) 

♦ APOGEE ALTITUDE 

164.93 

(KM) 

ECCENTRICITY 

.0011 


sem-maoor Axis 

6535.61 

(KV) 

true anomaly 

358.92c 

(DEG) 

PERIOD 

87.64 

(MIN) 

♦ RLFERENCFD TO LQvA«TOKIaL RADIUS (637e.l65 KM) 



(SEC) 

(M) 

(M) 

(M/S) 

(DEG) 

(DEG) 

(DEG) 

(DF6) 

(DEG) 

(DEG) 

(UEG) 

(DEG) 

(DEG) 

(LBS) 


ASTP (SA-2»0) launch 


laUn 

s-lb 


^ ■ 


FLibHT 

HASS 

THKOST 

^Ab 



Time 


(ToTaLi 




(SEC I 

(K6) 

(Nl 

(N) 


1 1 

-17*20 

5^9950. 

0* 

0* 


2» 

•CO 

S88o*^C • 

72S2697. 

7lb* 



s»oc 

b736V7* 

7*^28C*^6. 

3362* 



10*CC 

bbV2t3* 

7*i7bM8l . 

l2Vb*»* 



I5»00 

SRH737* 

7b26c8’* 

2’3*tb« 



20*00 

b3CI V3* 

7S7Sb8*l, 

Sl*i62* 



2b«0G 

blb622* 

7627C89, 

?*♦&*♦*♦• 



30*00 

bOI03b* 

768*^376* 

IClB*i0« 



3S*00 

M86«»33* 

77m7222. 

I327C8* 



H0*00 

*♦71823* 

F8 1 6383* 

I67b92* 



‘♦5*CC 

•♦SYlVc* 

f891b8S. 

2II>2I8, 



bO*OC 

‘♦‘♦2S*»8* 

79A6824* 

2o796b • 



5b*30 

*♦27908 • 

8C32I69* 

- H9H3ib, 


3 ) 

b7*73 

*♦19919* 

80 AlbI 6 * 

668qo8 • 



6b*00 

398S98* 

8IS*^263* 

737 8b I • 



70*00 

38 J903 • 

•2|6lb0* 

6H*^i i7. 


Hi 

73*21 

37H*«b6* 

82*^902b* 

b863b*^ • 



80*00 

3S*^S29# 

83n73I*i* 

*^6*io77* 



8S*00 

3398bb* 

8338990* 

37721 1 * 

t - 


90*00 

32&27S* 

8360279, 

292266, 


r 


L_ 


9b*00 

310703* 

6368830* 

218371 < 

100*00 

296i*^6* 

8368917 , 

Ib9o92( 

lCb*CC 

281610* 

83b9bb^ , 

I I*tl3b< 

1 10*00 

267102* 

83*^7I7*«, 

7S9l*l, 

I lb*00 

2S2621 * 

8332*^13. 

3^6*^2' 

l20*00 

238i7h* 

• 31 i72*^* 

I2bb3 


12S*00 

22376B* 

828*lb9o, 

-28bi. 

Bl 129*00 

212276* 

826161*1* 

-10038* 

aI 133*07 

200631 * 

§226902* 

-l8o77* 

7) 136*07 

19207*1* 

6lHb7bO* 

-26628* 

a) 139**17 

1 8632*« * 

267C’S2* 

-2b63^* 

9) M0*b7 

I 8b7bo * 

IB73*13* 

-23289, 

l0> 180*77 

! SS686 * 

1 h8337 , 

-22829, 

L‘J l‘*0*8b 

1 8b63 1 * 

1 B9696 * 

-226S0 * 

1} guidance 

reference 

Release; 



r I R H(^ * _ 

hACH ONE* 

HAXIHUM UYNaHIC HRE^S(^E. 
fiLT aRREST;" 

A) lSAJ initiate time oASE Two: 

7) lECO; 

Hi oEcu* Initiate time ease Xhkc.e: 


2 ’ 
31 
J* i 
S) 


9) initiate 0 E 4 .A 0 E bUKNI 

10) separation SIoNaL; 

11) S-lb/>-IVb physical separation. 
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TAbLt bfc iCONT’bl 

ASTP (bA>210) LAUNCH VCHlCLC 0»'CKATiONAL Ilt««jccTuHV 

Launch »indun cuusinu 
b-lb ^^A<ib ^Lit*nl uATa 



FLIGHT ----- SFaCE FI*EU ----- --- SHaCE F I *L0 PuirfioH ^Nu VtLOciTT Vc'tTU*? '(.UnPC»NtNT5 ---" 

Ilht KAOlUb __ VElWCITY path AHGLt A _ Y _A _ Uk . _M» . UA 

CSCC) (H) IH/S) (0E6) (H) (HI (H) CH/sI (H/S| |H/SI 


1 ) -1 7 

'6373379. 

HC8*57 

90*000 

6373353* 

10913* 

-iH271* 

-*aO 

321*57 

218*i5 

21 . 

6373379. 


90*000 

6373319. 

1 6191 * 

-lOOCH* 

-*l5 

321*H2 

218*35 

s*oo 

6373R1R. 

MQ8.75 

87.9&1 

6373382* 

161 16* 

^762 * 

n*oJ 

321 *3q 

218*12 

10*00 

6373G26* 

4C9.55 

65*593 

6373193* 

19737* 

-7&20* 

30*76 

321* 13 

218*15 

iS.OC 

63/3732* 

Hi 1 *1C 

12*965 

6373693* 

21355* 

-6^77* 

19*55 

323*98 

216.66 

20*00_ 

637M03b* 

*♦15.12 

EC * 103 

6373992* 

22978* 

-5q31 * 

7o*l3 

321*08 

250*22 

2S*00 

637MHH9 , 

H22.25 

77*065 

6371101 • 

21598* 

-3771 * 

93*62 

323*95 

25H*22 

JLQ«QQ 

637H98R. 

H3Z*15 

73 • 9i 6 

6371930. 

26217* 

-2161 * 

116*56 

323*72 

261 *q7 

3S.0C 

6375651 * 

116.71 

70*758 

6375590* 

27635* 

-1151* 

1 15*87 

323*60 

27l»2^ 

_ *I0*00 

6376H60* 

165.69 

67*668 

6376392* 

29153* 

236* 

175*29 

323*55 

265*10 

rs*co 

6377122 * 

IfaV.A^ 

61*813 

6377316. 

31071 * 

l7o7* 

206*71 

323 *52 

3Q3*81 

50*00 

6^78517 . 

516.81 

62*222 

6375162 * 

32668* 

>»262* 

239.97 

32J*H7 

327*03 

ss.oo 

6379642 • 

553*26 

60*079 

6379716. 

3130&* 

1966 * 

2 73 • 95 

323*31 

355*65 

3i 57.73 

6380621 ■ 

^AtJA . 

^JLL7J_, 

635Q&2I * 

35189* 

5962 * 

29i *90 

323*23 

373*17 



65.00 

6382929 . 

635*1 1 

57*192 

6382812* 

37537* ' 

6691 * 

336*83 

322*97 

129*28 


70*00 

6381721 * 

666 .gQ 

56*769 

6381591 • 

39151 • 

11162* 

3/3*|3 

322*^9 

176*63 

1 » 


6365967. 

722*80 

56*180 

6385828 * 

10169* 

l27j9* 

396*1 1 

322*67 

81 1 *29 


80*00 

6368617. 

81 |.i9 

56*312 

6386665* 

12377* 

1 61«>7 * 

116*m1 

322*21 

s96.li 


85. CC 

6j9i 1 95. 

866*63 

56 * 52 9 

6391013* 

13986* 

1 9617 * 

181*73 

321 *H9 

669* 1 8 


90*00 

6j937io* 

^70*31 

56 * 9l 7 

6393535* 

15591 * 

23191* 

821*2H 

320*80 

/8l *01 


95*00 

639619b* 

1062*85 

57 *5o8 

63^625^ 

l7l^l * 

2^1/3* 

56b *QA 

37^97 

iir*« 


100*00 

6399151 * 

1161.12 

58*200 

6399187* 

18766 * 

31627* 

606*SH 

316*50 

9ll *87 


105*C0 

6102626. 

1275*27 

58*965 

6102328* 

60376* 

366Q5 • 

616*42 

317*86 

1081 *07 


110*00 

6106023. 

1395*78 

59*860 

6108673* 

51962* 

i2156* 

69u*40 

316*81 

1170*91 


1 l5*00 

6109637 . 

1526*72 

60 *do9 

61Q9231 * 

53511 * 

18338 * 

732*21 

318*12 

i302*02 


120*00 

6113170 • 

1 666.77 

61*810 

6112995. 

85116* 

58196* 

773*28 

311*37 

1 i«*8*oi 


125*00 

6117520* 

1822*69 

62V558 

61169^62 * 

&66&S* 

6^8q6* 

8 1 3 * fT 

3lX*l1 

16^*92 

51 

129*00 

6120911* 

1 955*00 

63*721 

6120277* 

8793S* 

69i79* 

611 *g5 

312*11 

1738*56 

6 1 

133*07 

6i2l5c7 • 

2098.55 

61*576 

6123771* 

59203* 

7663b* 

6 7b * 66 

311*10 

l«8l *b8 

7) 

136*07 

6127253 • 

22iC*56 

«5*120 

e126110* 

60135* 

8261b* 

901 *b9 

310*33 

1991*31 

6 ) 

139*17 

6130H27* 

2271*62 

65*737 

6129513* 

6 1 1 69 * 

69bs7 • 

903*13 

3q9*7i 

2061*81 

9» 

11C*57 

6131152 * 

2271*57 

65*955 

6130802* 

61530* 

916J2* 

891*1*1 

3Q9*62 

2068*2’ 

10 1 

ll0*/7 

6131637 . 

2273*99 

65*996 

6l3C66o* 

61592* 

922i8* 

- 87^.”57 * 

30^*6q 

2068*18 

1 1 » 

110*65 

6i3i710* 

2273*75 

66*012 

6130751 • 

61616* 

9a1j9 * 

89i .8b 

309*89 

2068*bl 


1 

2 

i 

n 

b 

6 


GUIDANCE HeKtNENCC ^LcEASt; 

F I«> |_ »lOT.l U'* ; _ 

haCh One; 

HAXIHUH OYNAnlC PNtbbUhE: 
TILT arrest; 

LSA; InITIaTc. TlhE HmSE TnoI 


? 

_« 

» 

10 
1 1 


lECo: 

U^ju; INI T li.t oaSE ThKcE 

Initiate ulLaue burn; 
sepahation Siunal: 

5-l6/S-lVb PNYbiCML bEPAKATION 





I 


i 

'•t 




j 

i 

i 


TiHt 

(SlCI 


POSi T iO*' 
(h) 


TABl^ bt iConT'U) 

ASTP' (SA-2iO) Launch VcHULL OkeK^^TiONaL H-IBhI T«AJfccTO«t 
launch ninuu* LLOSiNi 
b~ltl blAGL ^LiiaHi laTa 


VtLOC I T Y 
iN/b) 


P*Th ANULE 
(ULG) 


E aRTK"F I At u' Pi, S I TTJn 
A y I 

(H) (H> (H) 


aNu V£taCIr»~wECTyR~CollpuWE:»«TS 

Uk i*y UA 


uk 

in/s* 


|h/S) 


1 » -i7.2c 

i i _ *00 ^ 

5.00 125 

13»C0 ^3’ 

|5.00 ‘♦‘♦3 

20.00 7 h 7 

25.00 1161 

30* 00 169 7 

35.00 2367 

HQ*C0 3185 

*45.00 H167 

&0.0G 5327 

65.00 6683 

3 ) 57.^ 3 75i0 

65.00 1C016 

70.00 12025 

H»" 73.21 i 3 Hi 7 

80.00 1688*4 

85.00 198c^ 

90.00 23103 

95.00 26823 

100.00 31010 

105*00 357c8 

_1 10.00 _ H0963 

11 5. CO *46825 

_ 120*00 533*46 

125*00 60582 

5| 12^.00 66926 

6 > 133.07 73921 

7 ) 1 36.07 79*tSS 

8 ) 139. *47 86032 

9| 1*4 0 . a7 68193 

0) 1*40*77 88586 

II 1*40*«5 887*41 


GUIDANCE Reference Relea5e: 
FIRST ^tion; _ 

hAC»t une: 

HaAIHUM OYNAHIC PNCS5URE1 

TILT arrest: 

lsa; Initiate tihl base tao: 
lECo : 

OECo: initiate tihe base three: 
InituTe Ullage buRNi 
Separation signal: 

S.18/S-1V8 Physical separation. 


*00 

N/A 

9 o* 

0* 

-u* 

*oo 

-*ou 

“*0U 

*co 

N/V 

9c* 

-o» 

0* 

*oo 

-*oo 

“*00 

1.59 

.*482 

125* 

-c* 

0* 

1*4*5^ 

-.q9 

“*0U 

.*47 

• 863 

239. 

•1 • 

-□* 

3i **47 

-*25 

-*05 

.39 

* 59 s 

*4*43 * 

-3* 

-0* 

80*37 

-*H1 

• 06 

.*42 

1 *399 

7*47. 

-5* 

3* 

7 1 *«40 

-*36 

1 *81 

.69 

3**42o 

1161. 

-7* 

19* 

9*4*b*4 

“*5i 

5**4U 

.*45 

5*912 

1696 . 

-10* 

61 * 

119*8*4 

-.78 

12*10 

1.95 

8.6 9b 

2363* *■ 

-1*4* 

1*46* 

1*4T229 

-7T7 

“22*16 

1.53 

1 1 .666 

3172* 

-20* 

289. 

1 76*88 

-1*11 

36*09 

..*45 

1*4.73*4 

*4 135* 

-25* ~ 

~ 81*4* 

2Q8 • *(8 

-1*2*4 

5*4*32 

»*oo 

1 7.639 

5260. 

-32* 

8*40. 

2*41 *96 

-1*39 

77*28 

.*71 

21 * w 5 6 

6556 * 

-39* 

1^96. 

276 i p 

- 1 • 63 

105*66 

>.C9 

22.857 

7336 . 

-*»*4* 

1 6O0. 

29*4*26 

-1*79 

183*3*4 

*57 

27*720 

“■968 5**. 

-59* 

2^98. 

3*41*78 

-2* P 

_ T78*7i 

.86 

31 *061 

11*4*40* 

-70* 

3706. 

376*32 

-2**4 *4 

225*78 

.8*4 

33*167 

12687* 

-78* 

•4*486 . 

399.^6 

-2*60 

280*2*4 

.22 

37**483 

15570* 

-97* 

6629. 

*450*53 

-3*11 

3*4*4*60 

*12 

*40*506 

17919. 

-115* 

8^30* 

*489*37 

-3*89 

*417*25 

*39 

*43*316 

20*466. 

-136* 

lOFl 7. 

529. b2 

-*4*80 

•(98.68 

*27 

*4S.87q 

2121 7-." 

- Tsysy* 

13932* 

"571 *o2“ 

~-'5'*76T 

588.8s 

.98 

*48*277 

26178. 

-19*4* 

16622* 

613*36 

-6*61 

688.32 

.76 

50**487 

29353* 

-226* 

20^32 * 

65o * j5 

-7*j5 

797.3*4 

.09 

52*568 

327*42* 

-267* 

2*4613* 

699*37 

-8*16 

916.68 

.56 

* 5*4*b*4i~ 

363*47* 

-310* 

29519. 

' 7*42*18 

-8*9l 

10*47.22 

.05 

56. *41*4 

*4016*4* 

-356* 

35107. 

78«( . i(8 

-9.53 

1189.65 

1.31 

51.208 

*4*419o* 

**405 

*41959. 

825*a*4 

-10*21 


.03 

59.b9| 

*17559. 

-*4*47 * 

•4708b* 

858*0*4 

“10*70 

1 *479. 15 

•02 

60 .9Q9 

51116. 

-h9| * 

53397. 

89» *97 

“1 1 *08 

162*4.46 

.78 

61 .7*46 

53829. 

-525* 

58**39* 

916*|3 

“11*36 

1 737 .Q 3 

.99 

62*55b 

56960* 

-56*4 * 

6*4*47^ . 

920*63 

“1 1 **45 

1 806.9b 

.*46 

62*799 

b7V6B* 

-577* 

66*46*4* 

912*13 

“11 *H3 

1810*66 

.78 

62*6*4 3* 

bTTSrr* 

-b7V* 

668^26* ” 

9 u* 3 ^ 

“1 1 **42 

iBlQ.Si 

*52 

62 * 86 1 

58222* 

-580* 

66969 . 

9o9*61 

“1 1 **42 

1 81Q.87 


240 


. . TMbLt bt iCUnI'UI 

mSTP iSA-^lC) (.AOi^CH Vi^hICLE 0 ^<ENa< 1 UMaL FCIGhT ^KAJttTo*«T 
launch MlNUU* cLUSlNta 
S-le STa<iE FLlbNT waTa 



FEIuHt 

mEtITOOE 

KAr<6E 

REEaT 1 VE 

WELoCilY yLcTuK aZIhWTH 

LOrtu 1 T bUE 

'»EUC6,«TH ic 

•cwuE L 


T I HE 



velocity 

bPACE F1*E0 

LaHTH P 1 Atu 

iPbS, t^ST) 

UcClINaT IUn 

LaT 1 1 UUC 


(Sec I 

(KHl 

(KH) 

IN/bl 

t 0£81 

(Otbl 

iUESi 

IUesI 

IUE 81 

1) 

-I 7 »2o 

• 090 

* 03 C 

•00 

9o*COC 

N/A 

*60*621 

38 • 46b 

28 *62^ 

— 21* 

*flP 

?^’C. 

*QOC 

1 .62 

9&.000 

n 7 a 

•by * 62 1 

38 (Abb 

30*627 


s »oc 

* 12 S 

*rC 1 

14.70 

89.986 

n/a 

•by .0^1 

38,^66 

2®. 62 7 


I 0*00 

• 239 

*0C1 

3 ) *52 

6 V .971 

n/a 

“ 80 * 64 c 1 

38 a A 66 

26.627 


1 S *00 

**»M 3 

*004 

50*46 

8 V. 93 b 

N/A 

-6o*6a1 

38(^66 

38*637 

-- - 

20*00 . 

- - *7H7__ 

— *0O7 . 

_ 7i .46 

69.772 

21.191 

*8q.6a 1 

36.468 

28.637 


2b *00 

1*1*1 

*023 

Vn .57 

8V.323 

30 *607 

"8q*6aI 

38 ,4166 

38*638 

— 

30*QX) 

T * 494 _ 


^iQ.21 

88.562 

32*331 





3 S «00 

2*363 

*152 

148.61 

87.472 

34.27' 

•60*6^0 

38 • A 6 7 

28.628 

— 

M0*Q0 

3*172 

.297 

_I80*09 

66.029 

35.184 

-8o*6l 9 

38 t46b 

38*630 


‘♦s«00 

4*13S 

• 524 

214.95 

84.238 

35.736 

"■80*618 

2®*47o 

28*631 


S 0 « 0 Q 

3*240 

*853_ 

253*56 

82*125 

36*077 

•80*616 

36*473 

28*634 


SS *00 

6 • Sb6 

1.310 

295*48 

79.710 

36*273 

•80*613 

38.^75 

26*637 

— lJ_ 

t Z • li 

7 * i 3 & 

1.^24 

3 1 V » 04 

7 fe .309 

36*346 

*bQ*6l 1 

38*^76 



6S *00 

9*6H6 

2.716 

386*28 

74.389 

36*524 

•8Q.605 

^.486 

2a*64T 

... 

70*00 

ll**!**! 

3.724 

440*53 

71.539 

36.631 

•80*598 

• 8 • 493 

28*654 

H 1 

73*21 

12*688 

4.807 

479*56 

69.688 

36*692 

•80*594 

38. a 98 

28*660 


6o*00 

lb*S 7 <t 

4 .SHV 

b70*8Q 

6^.829 

J6. 776 

*8o.5«1 

26*513 

28*675 


fiS *oc 

17.92S 

8.448 

647*04 

63.106 

36*784 

-80.570 

38.537 

28*689 

— 

.^•CC 

20 *R 7 S 

it . 729 

7jj.5V 

60.566 

36.778 

•80*566 

38*543 

28*705 


9s«00 

23*232 

13. *37 

•28*20 

58.254 

36*776 

•80*539 

38*563 

38. 73* 


|00*00 

26*20C 

16.614 

931*54 

56.173 

36.813 

•§0*bl9 

38.586 

36*748 


|OS*00 

29«38S 

20*306 

1043*32 

54.315 

36*852 

•80.4V7 

28.612 

28.774 


I 10*00 

32*790 

24.563 

1163*67 

52.651 

36*889 

•8o*47| 

36*643 

28*805 


I is*oo 

36 * *t 1 5 

29.435 

|297*24 

51.168 

36.931 

•8Q.44I 

38.678 

28.840 

- 

! 20lCQ 

40 * 2*0 

34.979 

1442*57 

49.852 

36*981 

•80*407 

38.718 

28*880 


12S*00 

44.325 

41.254 

JbV9.SV 

48.67/ 

37.028 

-fffi.iil 

28.74:3 ~~ 

38.935 — 

SI 

127*00 

- 77*732 

46.844 

1731*87 

47.832 

37*068 

*80*333 

38* 803 

28*966 

A ) 

133*07 

Si .338 

53.088 

1675*43 

47.055 

37.il3 - 

*80*295 

28*848 

29*011 

7 I 

136*07 

54 *096 

58.071 

|987*42 

46.534 

37*146 

•80*264 

38.883 

29*046 

A ) 

l39*i7 

57.284 

64*G3t 

205C * 68 

46.251 

37.178 

*80*227 

36.926 

29*089 

9 1 

l*♦a*&7 

58.313 

65.995 

2050*37 

46.242 

37*186 

*80*215 

38.940 

29*103 

loJ 

i‘«0*77 

58.499 

66.352 

2049. 6C 

46.2^3 

Tr.187 

*80*2i2 

ar;943 


1 1 1 

1 H0*t»b 

58.572 

66.493 

204V. 29 

46.243 

37*187 

*•0*211 

36.944 

29*107 



j 




I) fiUlUANCc reference neCEaSE: 

f * • 

3) HAC*’ CNE; " 

m MAXinUH UYNaHIC PRLbSUNE: 

6 ) TILT ARREST; 

A) LSAI initiate time bASE T*Gi 

7) lECO; 

initiate tine bASE THREE! 
• I I H I T I A “f E ULt A ftE Burn I 
lO) SEPAHaTIUN SUNALI 
I,) S-ito/S-lVb physical sepanaTiun. 













iORlOWAL PAGE B 
OS' POOR QUAUra 


TABl^ SE tCONl*U> 


1 ) 
2 ) 




ASTP (SA- 

210) LAUhCH 

venule operational FlU 

hT trajectory 







launch »induki closing 








S-lo stall FLibnT uaTA 





FL 1 OHT 

vlhicle 

ATT *TUOr~ 

*nG«-E 

VEhTcLE atTTTooe 

rAtL 

V EYYTctE- A T iTTuOr Ek 

RUR 

time 

PITlh 

YA» 

Roll 

PITCH 

ya* 

NOlL 

PaTcm 

ya« 

roll 

ISEC) 

IO£b) 

(DEO) 

(DEL) 

(0E6/S) 

(OLG/S) 

(ObG/S) 

i ub.6 I 

(UEE) 

(OEG) 

-17.20 

• OCo 

.COO 

-S2 .600 

-*002 

*003 

*002 

*OoO 

*000 

• 000 

• 00 

-.03b 

.ObO 

-S2.S66 

-*002 

•00^ 

*002 

-•03b 

•0&0 

*03*1 

s*oo 

-.019 

-.013 

-S2 .60 1 

-*ooi 

*001 

•003 

-*ooi 

-*0^3 

-*ooi 

IC*CO 

-.CI3 

-.019 

-52.601 

*002 

-•000 

•000 

*00^ 

- *Q22 

-*001 

I&.QO 

-.462' 

-.00b 

-M8.*197 

-*20I 

*006 

1*001 

*130 

* i*»o 

-.897 

20*00 

-1.997 

.027 

-*♦3.529 

-*329 

•000 

1*083 

* 1 46 

*1’6 

-.929 

2b. 00 

-3.8B2 

-*C30 

-38.531 

-**♦06 

-*ooi 

1 *000 

• 2R** ■ 

* lb6 

-.931 

30*00 

-6 .06 1 

-.01*» 

-33.529 

-**♦61 

*002 

1 *000 

*299 

*I»1 

-.929 




3b.oo 

*♦0*00 

- 6.614 

- 11.375 

-.003 

-.005 

-26.526 

-23.529 

-^STl 
-*57c 
-.599 ■ 
-*666 
-.699 
-.703 

-*00i 

-•009 

-*007 

-*C05 

*005 

1 *000 
1*000 
• 999 

1 *000 
1 *000 
1*000 

• m 

*957 

*529 
•60 1 

• 596 

• 5v7 

*T9I 

*19h 
* ibj* 
*0’7 
*0l2 
-*02l 

-.929 

-*931 

-*VJ5 

•*935 

-•935 


3) 

*♦5.00 

bC*00 

55.00 

57.73 

-in. 303 
-I7.*t39 
-20*®^8 
-22.818 

-.022 

-.CH7 

-.C77 

-.079 

-18.53i 

-13.53H 

- 8.535 

-5.602 



6&*00 

70*00 

-27. ♦b*^ 
-31 .N93 

-.062 

-.085 

. Q5 9 

-*ooo 

-*712 

-*698 

-.669 

-.632 

-.591 

-*510 

-*oo-» 

*003 

• 019 
*009 

• 006 

-•022 

-*000 

-•000 

•001 

ir 6 o^ 

• 596 

• 569 “ 

• 539 

-*0®5 

• 088 

-*001 

ta 

*♦) 

7j*2I 

60*00 

-33.722 

-38.272 

-.078 

-.065 

-*oci 

*00*1 

-*078 
- *0®5 

-*001 

*003 

*009 

*001 


65.00 

90.00 

-HI .286 
-HH . lOH 

-.000 

.Cb6 

*00*1 

•001 

-*00l 

-*002 

• 608 

• 5l6 

-*ooo 

• o5e 



95.00 

-H6.662 

.065 

-•002 

-*513 

-*bo^ 

•ffoo 

* 96® 

*b*s 

•*00l 



100.00 

-H9.216 

.025 

-*00o 

-.50*1 

-• 00 ’ 

*001 

• Hh9 

*025 

-•000 



105.00 

-51.572 

-.029 

*001 

-*512 

-* 02 c 

•001 

• 5b! 

- *029 

*001 



1 10.00 

-5*1. 106 

-.066 

*005 

-.50*1 

-.00® 

*001 

• 52® 

-•088 

*005 



115.00 

-56.601 

-.106 

*007 

-.H9H 

*00l 

*000 

• 5o9 

-*108 

*006' 



12 c. 00 

-5V.C57 

-.097 

*007 

-.H89 

*002 

-•000 

* 5 1 3 

-*0’7 

*007 



125.00 

-61 .6|c 

-. l&H 

•007 

•*H7i 

•biT" 

-•bod 

•921 


• 007 


5 ) 

129.00 

-63.529 

-.160 

*007 

-•H8H 

• 003 

-*000 

• 970 

-•Mo 

• 006 


6) 

133.07 

-6*1.055 

-.1S*» 

•005 

*030 

-*005 

-•002 

-•056 

-*15h ~ 

• 0U5 


7) 

136.Q7 

-61.0M9 

-.170 

*003 

*001 

-*002 

-•001 

-*050 

-* 17q 

• 003 

• 

b) 

13V.*l7 

-6H.015 

-.087 

*001 

*010 

*005 

-*ooi 

-*0|6 

-.087 

• 001 

1 

9) 

MC.57 

-6*1.008 

-.q96 

*001 

*009 

-•022 

*000 

-*0q9 

-*096 

*001 


I0> 

MO *77’ 

-6H.007 

-.100 

*001 

•00 9 

- *02 7 

•bob 

“•bo* 

** lOb 

•UOl 

L 

1 1 1 

MC*85 

-6H.007 

-.103 

*001 

*009 

-.029 

*000 

-*00® 

-*I03 

• 001 


I) guidance ^eflkencE k^leaSe': 

21 FIKbT motion; _ 

3)' mach one; 

*n MAAlMUM OVNAHtC PHtSSUHt ; 

s) Tilt arnest; 

6 ) l^a; inItute timE base Ttoo; 

7 ) lELo; 

8 » OE^ ; JLlili A J i»- B ASt Thr ee; 
V) initiate uJlabe bohn; 
iC) separation sional; 
ii) s-ib/S-lyb Physical separation. 


674 







T A 0 1 * b L 


— • ' ' - — ■' 



— — 




ASTP |SA- 

210) LAUNCH Vt.HlCLL OHE<<aTiONAL f 
Launch kinooa clusins 
5-lVo STALt. rLlNHl uaTA 

l.16hT TkauElTuny 




fli&ht 

Tint 

^’ass 

thkust 
1 TOTaI.1 

JRAO 

^ngituoTn;;^!: 

acceleration 

(N/S2I 

JT**A** 1C 

pressure 

(N/H2) 

Inert TaL 
RAn 8E A8<iLt. 

(Ottil 

p i TCh aT'i , 

pHTh A>»8».fc 
«F a’IaCN 

<0t8) 

— 



Ub) 

( N 1 

“iNr ~ 

cOWPANJ 
lllEB ) 



2 } 1 M i . 1 7 

1396S3* 
139621 • 

“ MC**’’* ~ 
AC337. 

3769* 

3265* 

*263 
• 266 

827* 
7o9 * 

1 *Cb3 
1 *U7o 

-63*999 

-63*999 


— 

— 

•007 

*j*i7 



3 ) 1 «&7 

*♦) iHtt*S7 
b) lbl*77 
160*00 

1 3 9 3 9 7 * 
1387S3* 
137783* 
135898* 

735M2b* 

9393*^b* 

lC2*^*^7b* 

103*^b92* 

I032b*l9, 

_ le3*^917. 

2*^03* 

1758* 

1116* 

5*^6* 

5.2^ 
6*722 
7,928 
7*609 
7*671 
7. 756 

~977, 

390* 

211* 

91* 

9b* 

27* 

1 * 1 j7 

1*19| 

1 .267 
1*901 
1*502 
1 *591 

-63*^9V 

-63*999 

-63*999 

-63*999 

-63*999 

-63*999 

“iTS»«3 

2*251 

2*’09 

9*979 

5*605 

6*565 



6) 16b*3b 
»7Q«op, 

~13HS68* 

-i33*^lb* 

3 1 6 * 
196* 

’ — 


7 ) 1 7 1 • H7 
6) I7b*00 
1B0*CC 
17C.0C 

1330‘49, 

126C20* 

i2677H* 

12<^288* 

I03b*«9l , 
103633b* 
1C37282* 
lC367b*»* 

16b* 
1 1 1 * 
87* 
*•6 • 

7.782 

8*o99 

8*182 

8.3*>1 

22* 

19* 

7* 

2* 

1 *«»20 
1*687 
1 * 7 by 
1 *992 

-63*999 
-63*999 
-b8*9v9 
-55 * 7 1 6 
-56 *87*» 
-57*799 

b*b93 
7*636 
11*067 
1 0 *Vq7 
19*229 
1 9 * 629 

1 

i 



20C*0C 

21C*00 

121796* 

11 y^ll* 

1035066 * 
lQ3*t398. 

16* 

7* 

8,998 

8.67c 

1 * 
0* 

2*201 

2*916 


>» 

> 

N» 

220 *0P 
23C *00 
2M0.0P 
2SC*00 
26P*0C 
270*QQ 

1 1682b* 
1 1 *♦333. 
1 1 18 m 7. 
109363* 
1C6879* 
lCH3b8* 

10379M3* 

lC3bb96. 

>035230* 
103*^88l • 
10376H5* 
>038526 * 

3* 
2* 
1 * 
1 * 
0* 
0* 

8.880 

9.057 

9.256 

9.963 

9.709 

9,999 

0* 

0* 

0* 

u* 

0* 

0* 

2* 83 b 
2*8bb 

3*100 

3*391 

3*5db 

3*89j 

-58*^o7 

-60»2S9 

-61*251 

-62*321 

-63*936 

-69* 7aO 

~ 20*267 
20*399 

2q*7uO 

20*959 
21 *0’9 
2o*Vb« 

* 


260*00 

290*00 

101897, 

99H11. 

>0361 18* 
1C36101 * 

0* 

0* 

10*168 

10.H22 

0* 

0* 

9*l0b 

9.37b 

- 65*936 
-6 6 * 9 1 9 
-6b*03l 
-69*186 
-70*33® 
-71*987 

^0*^21 
2 | *081 
2l *c7i 
2 u*993 

^ 0*^93 

20 * 5C9 

' 


300*00 

310*00 

96V2b* 

9HMHC* 

103608b* 
1036058 * 

0* 

0* 

10*690 
IC*970 
1 1 *267 
1 1 .579 

0* 
c * 

9*b59 

9*990 

5*235 

5*5jy 


_ 

320*00 
^30*CC 

9195b. 
89«<71 * 

1036020* 

1035957* 

0* 

0* 

0* 

0* 



3H0 * 00 
3S0 * 00 

8 6 9 8^* 
8>4b03 * 

>035893* 

1035829* 

C* 

0* 

1 1 .909 
12.258 

0* 
0 * 

5*852 

-72T43T 

-73*793 

- 79*937 

-76*09b 

-77*25* 

-78.N2* 

20*222 

19.666 

19*510 

19*169 

18*822 

18*365 

— - - • 


360*00 

370*00 

36C*CC 

390*00 

82tl9* 
79b3o • 
77cb3. 
7Hb70* 

1035750* 

1038633* 

1C355C2* 

1035393. 

0* 

C* 

0* 

0* 

12.628 

13*021 

13.939 

13*885 

e* 

c* 

0* 

0* 

6 *5Q6 
6.89b 
7.201 
7 .5o^ 



* U w • CO 

*tlC*00 

^20*00 

*♦30*00 

/ 20 H o • 
69597* 
6710^ • 
6M62 1 * 

1035280 • 
1C392CC* 

103671 2 * 
10366*^1 * 

0 • 
0* 
0* 
0* 

19.361 

19.932 

15.999 

16.Q92 

0* 

0* 

0* 

0* 

~ 7.991“ 

8 .320 
8.72« 
9,19| 

-79^*o*» 

- 60*879 

-62*080 

-83*197 

T7*635 

17*209 

16*596 

16*078 



ti >trAKATiON; 

2) J-2 £N6lN& start COriHANbi 

3) 9Ca j-2 THkUST LEVL|.; 

H) TtKHlNAT£ ULLAbL BbHhl 

b) jettison ttLAfaC ROtAETS; 

6l OTkmmIC t'Kt.bSUkc • 1 f-Sf 1 







i 


7) LEb jtTTlScM 

b) i(^n initiation: 








i 


4 


_ , _ . *C CCONT'OI _ 

astp (Sa-210) Launch vehicle oheha'IOnal FliShT ^HAJtcTo*<T 


LAUNCH «lhUUA CCUS 1 N 6 
b-lVe :>lA6t hLiaHl uaTa 


V 


TtTftHT 

hASS 

THkUST 

T^5" 

toN^rfuDTHAtr 

OTmah IC 

- I^XhTIaX- - 

"iriTCrrATTT ■ 


— 

K 


tihe 


1 TOTaLi 


ACCELEPaT ion 

PHEbSUNE 

NAm 6E ANtoUc 

C.OHr«ANU 

WF aTTaCN 


i 


(SEC) 

(K8) 

(N) 

(N) 

(H/S2) 

(N/H2) 

(OtNl 

(0C5| 

(uEn I 


r 

III 


8'213^~ 

1036573 • 

~0» 

16.682~ 

0» 

9.568 

-89*383 

15'96l 





b96b0* 

303bb9b * 

Q* 

17.361 

0» 

lO'OOB 

-85*572 

19'9oi 




HA0*00 

57 1 68 * 

l03bbC2* 

O' 

18.119 

0* 

10*‘*69 

-86*772 

19*319 



V) 

H6V .qc 


67o9iH. 

0« 

15.97V 

O' 

1 0'**®7 

-67 *8b8 

13'69b 




*♦70*0^ 

b**777* 

678292* 

0* 

16.039 

0* 

l0*93a 

-87*928 

‘ 13'637 




‘♦6C*GC 

52682* 

879810* 

0* 

16.605 

O' 

1 1 '**20 

-89*088 

13'09| 


■ 


MVO.tO 

5Q6Q H * 

87931 1 * 

0* 

17.277 

0* 

ll*’20 

-90'273 

12'992 




soo*oo 

98525* 

879399. 

0» 

16.019 

O' 

12*935 

-91*956 

1 1 *605 




S10*00 

9699? * 

879388 • 

0* 

1 8 . 6 2 5^ 

O' 

i2*Tria 

“=1T*83? ■ 

io*^i 




S20«00 

99369* 

87939b. 

0* 

19.706 

O' 

13*512 

-99*086 

10'l9b 




S3C*0C 

92291 • 

O793C0* 

0* 

~ 20*673 

O' 

1 9 *07o 

-95*227 

9*600 




shq.qo 

90213* 

87917b. 

0* 

21*739 

0* 

1 9 * 65d 

-96*399 

V*02b 




SbO*CO 

38135* 

87395b. 

0* 

22*917 

O' 

|5*259 

-97 * 6q6 

6*398 




&60«00 

36U57* 

873673. 

0* 

29.230 

O' 

i5*88q 

-98*6 1 6 

7*609 




570*00 

33979^ 

873219. 

0* 

25.^8 

0* 

ih.Tur 

-idd^^ 

6iT7o 




580*00 

3l9o2* 

872571 . 

0* 

27.351 

O' 

17*188 

-ICO'170 

7'02l 



id 

58 j*Bl 

311H* 

872236. 

0* 

28.036 

O' 

i7*997 

-100*170 

7* l9S 



1 1 1 

5bH.Ql 

3109*** 

6 1 C577. 

0* 

19.636 

0* 

17*961 

-100'170 

7*209 



|2) 

58H.6I 

31U58* 

29713. 

0* 

.796 

O' 

1 7*502 

-100*170 

7*292 


^ 

UL 

593*81 

3l(ibl * 

0* 

9. 

-.000 

0* 

18.133 

-100*199 

7'877 




EHn shift 

TO 97^; I ; 

- 


- 






- 

|0) 

5U10ANCE 

CUTOFF sinnal: 










1 1 ) 

Initiate 

Tihe bas^ four; 










|2) 

BEuiN UUx 

nPv : 










t3) 

OKBlT INSEhTION* 









i, 





— 

. - 















TABLt 6£ (CbNT*U) 

V£HlCi.£ OpLHaTIONaL FuIGhT 7«<AJtcl0KV 
unch »ingo» closing 
Wo SlAOt »-LiLnl uaTa 


L---^TCi riAio 

Fob 7^1 Ton Ai^ir W fc^o t IT V^TToRToWpon^n T b 

-— 

X 

Y 

2 

UX 

07 

yi 

i«r 

in)' 

■“ IMI 

Ih/S* 

"i«/sr 

(H/SI 

“ 6^30>SS* “ 

« 1616 * 

92*^ib* 

89i*tb 

309.Sf 

2088*51 

6*«3l’2‘t* 

6202b* 

9bi *17 * 

879*27 

309*67 

2088*61 

6*«3hb&t; 

630>7* 

iQk 1 ©T* ' 

T8¥i^7 - 

309*oc 

2072*81 

fe*»3^375« 

6iflo2* 

I5**«4b* 

620*36 

400*16 

4Q6*# * 75 

6MH0797* 

6b295* 

1 i72s3* 

8q1 *59 

307*67 

41 lb*20 

6<«*M»*«30* 

67blS • 

1327^1* 

756*25 

306*66 

2162*66 

6HSo36^ • 

■69|b3* 

l*^'t39i * 

723*02 

~308**6 

2198*22 

6«tS36»2* 

7ob72* 

1 b^60Q * 

696*29 

306*96 

222^*30 

6S5H69b* 

^101^* 

1 b796C • 

685*26 

306*72 

"2239*l9 

6MS7Q77. 

7209b* 

16b9| 1 . 

666*q1 

306*15 

2263*89 

6*(60322* 

73613* 

1773|9* 

63*«*66 

303*23 

4498*86 

6H66««U* 

76636* 

2006 ««o* 

586*92 

301*69 

43<*6*63 

6H72C22* 

79oh5* 

229618* 

536*76 

300*27 

46 31 *62 

6*»77 1 h7 • 

B26HH* 

2*|927*t* 

686*33 

299*65 

2500*01 


Bb6‘iG* 

2T9*2^*~ 

6y9TST ' 

2“99*7ff * " 

2S7ir*S8 

6«t6b9<t3« 

toS6<tl * 

300693* 

39q*99 

300*83 

4663*57 

6*|696C« • 

9i©bb* 

327bo3* 

361*50 

302*15 

27i8*65 

6«»92773 • 

V‘4667* 

3bbo73* 

2’1 *72 

306*36 

2795*69 

6«(9b<«39* 

977*1 •♦* 

383H28* 

26i *68 

307*19 

a875*65 

6M»76oI • 

100832* 

•♦|2b92* 

19o*74 

310*72 

2957*76 

“ 6‘|9^25i» 

l039*0^ 

WnZli^2» 

1X9^ 0»“" 

^19*^1 

“3092»71 

6b0036l • 

107133* 

*t73*lb*i* 

86*76 

319*79 

3130*11 

6bQ0^bS« 

1 lOibb* 

bob2c3 * 

33*85 

325*36 

3220*16 

ftbO 1 0b6 • 

Il36‘l3* 

537867* 

-19*66 

331*69 

3313*01 

A50C&B& • 

1 1699*1. 

571*173* 

-76*56 

336*76 

460**86 

6*»»’S62. 

120H21 * 

6o6ca*l * 

“l3u*2i 

366*62 

45o7 *77 

64^7rT7V^ 

123^29. 

i^riTTo* 


3¥5*31l 

38y9.T2 

6«|9b8i9. 

127b29* 

67826*1* 

-266*90 

366*85 

37|5*68 

©‘♦9307b* 

131229* 

7ib96i* 

-306*i» 

375*31 

3829»S7 

©•♦8V732* 

1 Jb039* 

7b*>768* 

- 366*60 

386*7j 

4937*39 

©‘♦8b77b* 

148967* 

79*17^2* 

-626*69 

399*09 

6056*1 3 

6‘ibi 1 6V« 

1*13029* 

83566*1* 

-69o.60 

6U*53 

6*75*01 

~6*|759ib7'* 

l*»T22i • 

~ 878237 i 

-558 S 38 " 

~ *i27*o7~ * 

63oO*29 

6‘|7cCO^ • 

lblb69* 

92 1 666 * 

-623*66 

662*86 

6630*73 

6*I639M1 • 

1 S 6082 * 

966869* 

-693* |5 

659*65 

6566 * 1 9 

©‘♦S6|92* 

160771 * 

|01-^229* 

-765 *34 

676*20 

67q6*72 


to) 


1 







• t 








TABLE 6E iCUI»1*0) 









ASTP (SA 

.210 launch Vehicle opeMaIional 

FlICnT 7h,^uEcTo6T 



- 






LaONCM RINOU* CEOSINC 











b>l«o SIaBE )Ll6:tT uaTa 







FLlfthT 


SFACE FIAEO 


SPACE ^IaED 

PublllON anU 

VEEuCITY VEctuA CUHPUNEtaTS 

--- 



TIH*. 

HAOlUb 

..VELOCITY 

PaT« ANUle 

A Y 

2 

ux 

UY 

U2 



ISECI 

IN) 

(M/S) 

(OEO) 

(M) (H) 

(H) 

(M/s) 

(n/Si 

(M/S) 


— - 

*<*«c»co 

Ab36982* 

99bc*n7 

’0*3l’ 

69*)8i 73* i656S). 

1C61C23* 

-639*2^ 

998*00 

96S2*92 



**so*oo 

9b3A699. 

bll9.72 

VC*‘»3** 

*939398* l7o736* 

1 1 1C3o8* 

•9l 6* 1 9 

bl9*32 

*Oo6«13 



^60«C0 

6S3821S* 

S28A*«b 

9^0 • b l7 

*92”9^90* * iTAO^J* 

1 16U9FT 

“ -9T5*92 ~ 

— — 

^1*3T^ 


v» 

t6^ »C0 

<>b3b 7S6 • 

bH<ib*67 

Vo*S73 

*92Cb99* 161022* 

1 20**267 * 

-107o*S* 

b6**99 

»3Q9*b3 



H70«C0 

Ab3b7o| • 

SH61 *3C 

9o*Si»9 

*919969* I6|b87* 

1213609* 

-1C79* 12 

b6**l2 

»323*61 



<t80*00 

8b35090* 

S620*81 

Vo*67b 

690629b* 1673S8* 

|267bb3* 

"1 |66* |C 

b6**93 

*966*99 



H90*00 

6S39389* 

S786*88 

90»739 

*396136* 193360* 

13229*1* 

•12b* *31 

612*09 

*6ib*6| 



SoOtOO 

6b336Qb* 

S960*3b 

9o*77B 

6363106* l99*ob* 

1 379686* 

•I399*8b 

637*28 

*770*90 



blC*00 

6b3278l . 

6191 *89 

9o»789 

636Ti2** 2 Q 6111 * 

1 9T^3f2* 

- --l997*iJ“ 

6»^*2l “ 

5TJl*f0 ' 



S20*00 

«b3l932* 

6332*c7 

90.771 

*3b9196* 212696* 

1 996bH6* 

-lb99*** 

693*06 

6100*33 



S30*0C 

Ab3ice^* 

6b3| *7C 

9c*729 - 

*336123* 2i998c* 

1 b6C92b* 

- 1 *b**o3 

729. 2| 

6276*69 



b<«C*CO 

6b3c28^. 

6791*86 

9c*6b7 

632101C* 227388* 

162**1o9* 

•1 767*33 

/b7*6i 

69*1 *99 



S&OtOO 

6b29SSb* 

69*2*69 

9o*bb6 

*3027S8* 23bl9S* 

1 *69**7 * 

- 168 *|*oO 

79**01 

*6Sb«7? 



%>a?5jD . 

6b289<«S. 

_1L’A*,U 

90*926 

6263310* 293276* 

1 7s7260* 

-2006*?3 

633*09 

66*0*94 



S70«00 

6S28982. 

794»M. 1 8 

9o*297 

62 62b 6b* 261 81 9* 

|6269j3* 

•2139**6 

~*75*Tg 

7Q78 *'o~6 



S80*Q0 

eb282l0* 

7707*12 

9C .lOA 

6290bo9* 26 o6o3* 

|6966jo* 

•227**69 

72» *39 

73Qb*Sb 


10) 

beSttt) 

6b2Bl 80* 

7811**8 

VC*009 

6231730* 2693S1* 

|9268*3* 

•2326*i3 

939*bQ 

7397*20 


1 1 ) 

bBM *0) 

9328180* 

7816*92 

9o*OC9 

6231269* 269b39* 

1926393* 

•2331 *o3 

990*9| 

/9q1 *77 

IM 

12 ) 

be*).*) 

9b28|80* 

78i8. 1 3 

90*003 

6229869* 26blo3* 

|9327*9* 

•2336**0 

990*91 

79q1 *29 

1. 

1 J) 

b93.8l 

6b28l78* 

78i8*66 

90*001 

6207989* 273790* 

20Q076Q* 

•2916*bV 

937*03 

7i7b*6i 

- 

») 

EmR bHlFT 

TO 9,8:1 : 



- 






_ 10) 

6U10aNcE 

tUTuFF SUNaL 

• 








11) 

Initiate 

Time base four; 








12j 

DE^l<* LOA 

np* ; 









13) 

ORBIT insertion* 


- 

- 


- — 




Q o 









- 

^ w 



. . — 

— 








L 
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TABLL 6L (CUnT'D) 


ASTP tSA*2lO) Launch VLHICLL operational fui^HT TkaULCTcht 
launch »1NUU» L^OblNE 
S-IVb STA6L fLlUHT UATA 



FLIGHT 

— 

• Ea*Tm fi*ei> 


--i 

-- t a^^h FT*fci/ 

^u5|TiuN aNL' 



S ---• 


Uht 

POSITION 


PaIh ANuLE 

A 

Y 

2 


u' 

i i 


iSEU 

(HI 

EH/S) 

UUG) 

(H) 

(HI 

( H| 

IH/S* 

In/ 5, 

i«/5) 

“i T 

r4b*«s ~ 

teT**?. ~ 

“ 2626*52 

62*861 

58225* 

•56Q • 

66976* 

9c8*6l 

"1 1 *42 

16X3*87 

2 1 

IH2* i 7 

9i33b, 

2021 *g7 

63*154 

5941 9. 

-595* 

6VA6/ * 

6 9 1 . jfc 

"1 1 •2* 

1810*85 

31 

MS*b7 

97962 • 

201 1 *88 

63*911 

62417* 

-633* 

7552 7." 

6iT7 *64 

-ll*'43 

1615*19 

4 » 

l*|8»b7 

IC38*|7 . 

2017*59 

64*568 

64969 . 

-666 * 

6q9 * 

647*52 

*1 1 *65 

1820*9i 

Si 

1S2.77 

1121C1 • 

2030*67 

65.47b 

68494. 

-7 I 8 * 

66 7 40 * 

821*59 

-11*94 

1857*22 


uo.cc 

J26457. 

2057.21 

_ 67*001 

74277* 

-8q4 * 

10234* * 

777*65 

"1 1 *8b 

1904*44 

6 1 

16S.3S 

137205. 

2078.34 

68*096 

78354* 

*868 * 

1 12*29* 

745*60 

"11*77 

1838.88 


JJ0«M 

146629. 

2097.64 

69*027 

8 1 756* 

-922* 

12i7i7* 

716*1 1 

"1 1 *67 

1 97o*86 

7| 

171.47 

149622. 

2103*^4 

69.316 

82804* 

- 

"1248^17." “ 

Tbri42 

"1 1 *63 

198o*72 - 


17S.Q0 

156862 * 

2 1 20 

69.998 

85273* 

-960 • 

|3i856* 

686*96 

"11*56 

2005*35 


leo.co 

167207. 

2144.61 

70*924 

68646* 

-1036* 

|4i77i* 

66u * 6w 

"1 1 *55 

a0**0*23 


19Q.G0 

1 86244 . 

2193.36 

72.447 

95010* 

•1153* 

1625J}4* 

61 J*t2 

"1 1*42 

2l05*8i 


200.00 

209767. 

2245.42 

73.854 

100^16* 

-1264* 

1 82*92* 

56/ *72 

"10**4 

Al 72*43 


2IC.Q0 

23i bQ6 . 

23og*'^0 

75*197 

106364* 

-1364* 

205^59* 

521 *86 

-8*10 

2240*82 


220.00 

254389. 

2359.95 

76.469 

1 1 13^3* 

-1443* 

Vii^ii* 

h76*q5~ 

=8*85 

231 1*42 


230. GO 

277550* 

2422*85 

77*678 

1 1 5884 * 

-1494* 

252*85* 

429*99 

-3*22 

2354*38 


240.00 

301322. 

2489.22 

78.828 

1 19952* 

-1507* 

27*412* 

382*41 

*•7 

2459*52 


250. C3 

325738. 

2559.09 

79.?lo 

123552* 

-1474* 

301 392* 

330*66 

5*90 

2536*85 


260. CO 

350832* 

2632.54 

80*928 

126684* 

-1366* 

227 * 56 * 

288*58 

11*78 

2816*54 


270. CO 

376641 * 

27Q9.94 

81 *865 

129344* 

"1235* 

253733* 

24a*|4 

18*52 

2899*03 


280.00 

4032Q4. 

279| .1 1 

bT.Tfi^ 

131^25* 

-iOl3T. 

2§iI^7* 

lV3Tf8 

“■28*14"' 

27*4*24- 


290.00 

430556. 

2875.79 

83*629 

133221 * 

-7io* 

40942* * 

145*24 

34*63 

8*^1 *81 


300.C0 

158733. 

2964.17 

64.411 

134429. 

-3l7* 

438595* 

86*10 

44*g5 

*86^.28 

. 

310.00 

187776. 

3056.37 

85.137 

135141 . 

174* 

4*868, . 

46*20 

54*41 

jg55*54 


320.00 

517722. 

3152.50 

65.611 

135353* 

774* 

4997 1 ^ . 

— 4 * 2* 

65*75 

3l5i *8| 


3 3p_.CC 

548613* 

3252 * 65 

86.43J 

135054* 

1492. 

S2l 72®. 

-55*6A 

/*• 12 

8251 *24 


3N0.C0 

58C490* 

3356.92 

^•^*005 

l3423f7 

2340* 

bbi'nrr*' 

-ior.8r 

Tr»^8 

33*3*84 


350.00 

613397* 

3665*46 

87 *53o 

132894. 

3327* 

498816* 

-I6l*i3 

108*11 

3460*08 


360. CC 

647376. 

3578.42 

88.009 

131012* 

4466* 

*328*5 * 

-215*48 

121*55 

35*8. *5 


370*00 

682475. 

3695.95 

88.442 

12858c* 

5768* 

670*20* 

-27o*86 

138*80 

8683*38 


3aC*CC 

716741 . 

3818.23 

68.632 

125588* 

7246* 

707*46. 

-327*70 

1S7 *o2 

88GO*8 o 


390*00 

756223. 

3945*50 

89 . 1 6r 

122022* 

6912* 

7462*0* 

-285*78 

176*61 

3822*42 


4C0.CC 

7^4974. 

4078.01 

8V.4iT 

1 17868* 

107i3i 

/ 861 1 4 * 

-445*38 

197*42 

40*i6 . 8u 


4|C*G0 

63505 1 • 

4216.53 

89.755 

113110* 

12871 * 

627265* 

-5Q6*56 

220*21 

4i5o*2o 


420. CO 

676514. 

4360*98 

69.967 

107731 * 

15192* 

669725* 

-569*76 

244*40 

431**88 


430*00 

919421 . 

4511.38 

90*181 

101709* 

17765* 

913*06* 

-624*84 

270*28 

4458*10 

1 1 

s'. lb/S.~r¥b 

Physical siPANAfioNi 

— 


- --- 

— 

— 

- 



J*2 cNulNt START COHHAlnOi 
90» u-2 THRbbT LEVELt 

terhinate ullaue buf<H: 
jettison ULEa4E rockets: 
DYNAHIC pNESbORt • I psf; 
les^Vett iS^; ~ 

1 OH « (• 1 T 1 A T I uN : 


^ -- 

- - 


ASTP (SA- 

21C) LAUNCH VtHlCLE OPERATIONAL Fl15»,T THaJLlTuRY 
launch A)N0U» llosins 
S.IV b stall FLlLHT UaTA~ 




FtlfthT 


tARTh FlAfcO 



— l”*T*Th f 1 *E‘u 

FoblTlON ANo 


wecTOR rOHFUNLNTS " — 

t— - - - 

TlMt 

POSITION 

VELOCnt 

Path anlle 

X 

y 

1 

OX 

UT 

U2 


(SEC) 

CH) 

IN/S) 

(DEL) 

(h) 

(M) 

(HI 

(H/S) 

(H/S) 

(N/S) 

.. 

•♦MC'OO 

~y^3838. 

96^8.38 

90*336 

" 9SC27* 

20®c5* 

95892) * 

•701*92 

298. o3 

96o5*67 

!_ 

lSQ*gfl 

1009832* 

9832*39 

9o*96q 

87663* 

23732* 

)00579q* 

-77). 3) 

327.71 

9759*12 


960*00 

1057976. 

5003*89 

90*597 

7fF93. 

2^766* 

1o59126* 

•893*20 

3bV^0 

9Ti».ir 


V| *»6^*CC 

1 1C 1 *»2*»* 

516) .99 

9L*8C5 

7l7c5* 

J05j7 * 

lo99c69* 

-9)0*96 

389. *|8 

»0®6*1 ) 


970*00 

1 10^^91 * 

5)77.56 

9o*6)6 

7q79o • 

3o92®* 

1 )0*»192* 

-9)6.29 

392*52 

8c80*39 


980*00 

1 |578i6. 

5336.99 

Vo*7) ) 

61215* 

35010* 

1)55666* 

-997. ,8 

929*13 

5225*26 


990*00 

1210376. 

55q I . 89 

9Q.778 

50®37* 

399)7* 

1 20®^®6 * 

-1D78.99 “ 

957*59 

5375*6) 


>.Qg !J5Q. 

1269S93. 

5679.72 

90*®19 

39626* 

99)67* 

1263200* 

-))63*75 

992*96 

5532*19 


b)0*C0 

132C59L* 

S8b5 . 58 

9o*®22 

2755) * 

99289* 

131^33* 


“530^5 

“ 5m*T9- 


S20 *00 

1378301 • 

609S*)6 

Vo *8 q7 

1957) • 

59789* 

1377135* 

-1399*50 

570*82 

5866*05 


bjO*CO 

1937963. 

6299. )2 

90*762 

698. 

6o7)c* 

1 h3668) * 

-)990*92 

6)3*9o 

6q99 *5q 


b90*C0 

1999623. 

69b3*30 

90*686 

-1926) . 

67q77* 

1*|98C59* 

-159). 59 

660*0® 

*231 *62 


bbO*CO 

1563387. 

6673.79 

9o*b8) 

-30199* 

73922* 

1 %6 1 396 * 

-)696*95 

7Q9.51 

6928*29 


S60*00 

1629370. 

69p6.65 

90*996 

-97218. 

8)280* 

1626657* 

-)757.8) 

762*55 

6*35*59 


b70*00 

1697701 * 

7)b3*78 

^0*309 

-6«T) . 

^^T9o* 

i«9moV5* 

-1871. ,7 

^20*23 

~ 6iFj.^r 


b80*00 

1768S21 . 

79)5*99 

90*107 

-89787. 

97696* 

176378*«. 

-2001 *q7 

•81*57 

7q86*28 


101 S83.bl 

1 7962|9. 

7520*2® 

90*009 

-92507* 

101109* 

1 7 9q983 * 

-2098.21 

9o5*9| 

7 1 79.Q5 


111 b89.0l 

1 797682. 

7525*50 

90*009 

-92917* 

101285* 

I792*»2j. 

-2050*69 

9o7*l3 

7i83*67 


12) b89«ol 

18C2C79. 

7526.70 

9C«003 

-99199. 

101830* 

1 796730* 

-205b*81 

9q7*73 

7)83*37 

I 

m 

1 

13) b93*ttt 

18699)5. 

7526*93 

90*001 

-1139)5. 

110206* 

1m62>19* 

-2132*27 

9)3*o5 

716Q.62 


L 


9) tHK iMIFT TO 9,6:i; 

10) GUIDANCE CUToF^SlftNAL ; 

It) Initiate tih^ base four: 
12) oeoin lux NPv't 
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TAfaLE 6 E 

( CUnT • D i 







ASTP 

(SA-210) launch VtHlCLE 

operational FLlGrtT Tk^jEj.ToHY 




- ^ = 




LAUhCM *1N0u* ClUSinG 









S.lVd STAGE 

flight uata 





FLI.aHT 

ALTIT’CiiiE 

^NGE 

REC-ATlTt- 

VeLUc ITT TelTOR -^ZIUOTh ' 

“ L«‘)«lTwyt 

<»t 0 ^cE.« * *T^l 

fi£Out '*C 


Jl^E _ 



VEEOcITY 

space FMEU 

Ea^TM FlAtu 

(P'^J* E*ST) 

uaCL 1 Na T 1 On 

L^T i TUut 


(Sfe-C) 

(AM > 

(AM) 

(M/S) 

(UEG) 

(DLG) 

(UE«*| 

(UE 6 ) 

(OEGl 

7) 


~5 87s ?T 

66*999 

2099.29 

96*293 

37*187 

" 8 a*/i 1 

2 ® *499 

24. iq7 

2 * 

M2M7 

5’*749 

68*854 

2099*59 

96*252 

37*146 

“ 80 * 147 

24*‘ - I 

24*129 

3* 

lH5«b7 

42*861 

79.939 

2032*47 

96*253 

37*214 

"80^189 

2''«00'9 

24*168 

H ) 

lH8*b7 

45 • Sqo 

80*322 

2035*6u 

96*145 

37*223 

”•*0 * 1 24 

24.r93 

24*20® 

&> 

|b2*77 

69* Ufa 

8/ .997 

2095*13 

90*111 

37*251 

•8Q.0/8 

2’*n97 

24*201 


l40*00 

7b*09i 

101*329 

2070*68 

95*471 

3 7 * 30 7 

•7'Y.4Vs 

24*1 43 

24*357 

6 ) 

l6S*iS 

79*339 

1 1 1 *924 

209 1 .93 

98*872 

~ ~37*394 

-74.932 

24 . j65 

24*930 


l70*00 

82*906 

120*394 

211 1 *33 

95*788 

37*386 

“74*876 

24*324 

24*949 

7) 

l7| .97 

89*004 

123*}99 

21 l>*6i 

H S • 76^ 

:j7*3^ 




"2^*Sl9 — 

a ) 

1 75*00 

86*618 

130*095 

2139*23 

95*498 

37*927 

-74*815 

24*344 

24*563 


1 80*00 

9C*209 

1 90 *nc7 

2158*99 

96*4c8 

37.966 

“74.732 

24*964 

2’*839 


1 9o«00 

97*055 

160'>3S2 

2207*39 

9b *9b*« 

37.596 

“74.04C5 

a4.*l9 

24*780 


200*00 

103*532 

181*211 

2259.59 

95*329 

37.099 

“74.943 

2’*76j 

24*924 


210*00 

109*693 

208*756 

2315*22 

98*218 

37.763 

“74.3a6 

24*916 

30*U83 


220*00 

1 16*343 

229*954 

2379*36 

95*|14 

3T^4(pr — 

“T9^.2 iT 

30*o7^ 

'30*4;91 


230*00 

120*742 

297*837 

2937*91 

98*C74 

38.966 

“7 4 .Qob 

30*236 

30*909 


240*00 

125*893 

27 1 .923 

25c3*9i 

98*038 

38.296 

“7o.4i7 

90*9Q3 

30*571 


2SQ.00 

130*552 

295*739 

2573*90 

98*014 

38.991 

“7o. 7a4 

30*579 

30*793 


240*00 

139*926 

320*^39 

2497*97 

98*018 

38.051 

“7o.846 

30*781 

30*420 


270*00 

138.979 

396*661 

2729 *99 

98 *035 

38.876 

“7o . 9*6 

30*432 

31 *10« 


280*00 

192*700 

373.327 

24o4*28 

95*0^ 

34.TH ^ 

®7872&0 ~ 

3lTiT»- — 

' 3r*2FT ' 


2t0*00 

196*111 

90C *«39 

2891 *08 

95*118 

34.363 

“78.067 

31*310 

31*981 


390*00 

199*215 

929. 21 c 

2479*57 

98*189 

34.025 

“77.877 

3 I *b07 

31*678 


310*00 

152*021 

958.A88 

3071 *9c 

95*265 

34.898 

“77.600 

31*704 

31 *881 


320*00 

159*538 

988.700 

3168*15 

95*362 

90*182 

“77.979 

31 *4l7 

32*q40 


33q*CC 

156*772 

5l 9 . 88 1 

3266*92 

95*973 

90*977 

“77.200 

3^*131 

32*3q9 


340*00 

158.735 

552*q65 

3372*^1 

95*400 

"* 96*769^ 

" *77To37“ 

~ 

~3Ti^2S — 


350*00 

l4c *935 

588.292 

3981 *97 

95*792 

91*101 

■76 . 8qS 

32*576 

32*751 


340*00 

1 61 *6fai 

419.AC1 

3599*50 

95*848 

91 *924 

“7o.5o3 

32 * 8 Q 8 

32*489 


370*00 

163*086 

455.033 

37i2*2a 

96*c70 

91 .768 

“76.311 

3^*o97 

33*223 


38o*CC 

169*061 

49i .633 

3839*03 

90*256 

92*118 

“7o *0 *8 

33*242 

3,> • 968 


3’0*C0 

169*818 

729.995 

3462*03 

96*957 

92*974 

“78.779 

33*593 

33*721 


900*00 

i 65 * 3^1 

768. SI 9 

9049*46“ 

96*6/3 

■ 92*652~ ~ 

- -7&.9o7 

^ 33*«02 

“33*480 


910*00 

1 65 *739 

®C6*9g9 

9233*39 

9o*4c5 

93*237 

“78.188 

39 .q67 

39**96 


920*00 

165*923 

8b0*679 

9377*43 

97*153 

93*639 

“79.876 

39*390 

39*520 


930*00 

165*953 

893.870 

9528*98 

97*916 

99 *093 

“79*594 

39 . 6 AI 

39*001 

1 )' 

S- 1 V fa 

physical ■ 

sepaRaTiu'nT 

.. 

- 

- - 





2) J-2 ENGINE ^TaKT Ct'rthANu: 
3» 90s j-2 Thrust levEl; 

M) terminate Ullage 
s) jettison ullage roCaets: 
hi dynamic PRtaSuRE » I p^; 
7 ) les jettison; 

si IGH iNlTUTlUNi 


__TAbLt 6L iCunT«U> 

ASTP (SA-210) launch VtHlCLr OPCHaTiOnaL Fl16hT TNAJLcToi<Y 

_LaUNCH *|NUU» CLUS1N6 

5-IVb SlAbt FLUhT UaTA 



flight 

aLT ITuOL 

K A |4 GE 

rTLatTvl' 

VELyCiTT 

vEcToWaZIRuTH- 

LonoTi uOE 

'56'oC^nTR 

“tEoUETtc 


Tl«t 



velocity 

SPACE FlXtu 4^A**Th FlAty 

(PUS, EaSTI 

OcCLImaT IUn 

LaY ITUOE 


(SCO 

(KH) 

(KM ) 

IH/S) 

(UE5) 

(OEG) 

(UE5) 

' (UE61 

(UeGI 


‘♦‘♦C’OO 

l 6 S*B*t*i 

936*556 

*♦665*63 

97*697 

99*966 

“7i * 2 fl 6 

3l*909 

'35*o9o 


mSO'OO 

l6b*61«l 

969 * 6 o 6 

*46*49*75 

97*995 

99*903 

■ 73 * 6^0 

35*205 

35*366 


*♦ 60*00 

165*267 

1C32*A63 

5021*95 

96*310 

95*359 

^73*i75 

35*50^^ 

■ 35 * 6^1 

9) 

H69*00 

|6*^*926 

1077*229 

51 79*7c 

*16 *6q9 

95*770 

“73*1^3 

36*790 

35*972 


*♦70*00 

1 6 *^ * 86*1 

IC6Z*262 

5195*26 

96*6*12 

15*615 

"73*063 

35*821 

38*009 


•♦ 60*00 

l6*t*367 

1 13J**^37 

535*4*33 

*16*963 

16*270 

“7^*673 

35*191 

36*325 


*♦90*00 

163*797 

1 166* 1 b9 

55l9*9*t 

99*391 

96*790 

"72*295 

36 * a 68 

36*652 



163*139 

12*40*569 

5692*9*1 

99*716 

97*229 

"71*799 

35*602 

36*987 


B10*0C 

162**I36 

1296*710 

5673*96 

50*110 

97*726 

“^1 *333 

i7*,99 

~37*3^— 


B20*OQ 

l 6 i *71*4 

1356*636 

6063*73 

50*529 

98*296 

"7o*6i5 

37*i93 

37*679 


S30-C0 

i60*9V? 

1919*a45*4 

6262 *66 

5q * 962 

16*786 

"7 “ *335 

37*850 

36*037 


5H0*00 

160*326 

1H76*261 

6972*23 

51*923 

19*351 

“69*601 

35*215 

36*902 


B^0*0C 

159.73‘4 

15*40* 16 C 

6692*67 

5i *9 q9 

19*936 

"69*211 

36*^66 

36*776 


66Q*Pfl 

1S9*263 

1606*26*4 

6925*97 

52*922 

50*599 

" 66 * 6 a 1 

36*969 

39*157 


57c»00 

158*V*42 

167*4*703 

7173*31 

52*967 

51 *l9l 

"68*036 

37 * 358 

“ 3^*ff97 


S 6 o *00 

156*316 

17h5*616 

7935*73 

53*535 

51*655 

"67 * 367 

39*756 

39*915 

ln> 

563*81 

l58*a*^3 

1773*3*41 

7fc90*l 1 

53*756 

'52*113 

"67*131 

39*910 

90*099 

ll » 

589*01 

1 56 * 6*^6 

177*4*806 

75*15*39 

53*770 

52*127 

"67*117 

39*918 

90* 107 

1 7 > 

50*4*6i 

156*65*^ 

1776*202 

7S*(6*59 

53*796 

52*157 

"67*0/7 

39*992 

90*132 

13> 

593*61 

156*969 

16h6*6i9 

7526*93 

51*230 

52*619 

"6»*1i7 

90*313 

90*5o3 

9 * 

"emk'shTft 

To m*b : i ! 

— 

— 

_ 

— -- - 



- 

»ll* 

5 UIUANCC 

cutoff SiftNAbI 







1 1 ) 

initiate 

TlnE BASE 

Four : 







L2» 

BF(i1N loa 

Npv ; 









OHbIT InSfRTION* 


I* 

I 






_ TAttLt 6L lCOhJ*0l 

ASTP (SA<-2tC> CAOmCM VtHlCLfc OP^hAnOUAt FUi6»»T 1 Kaj£cTo»<' 
LAUi^CH iNiNUutk C4.USiN6 






S-1V8 

STAGL rLitoHT data 




1 


FLIGHT 

vehicle 

ATT ITUOE 

mnGLE 

c 

n 

i. 

n 

r 

r 

ATT ITUut. 

wATt 

VE'^lC^b 

aTTITuUE 

£NltO»^ 


TIME 

pitch 

ta* 

Roll 

pitch 

ta» 

Noll 

_ Pitch 

Ta6 

4<Ci.w 


(^EC) 

(0^<*1 

lOCGl 

(OEG) 

(OEG/S) 

(OEG/51 

(OEG/Sl 

(uEGI 

luEG) 

i&EGI 


l) IH3»B5 

-6M.007 

-* 103 

•001 

• 009 

- *029 

*000 

-•0 q8 

••103 

*001 


2l IH2»17 

-63.99| 

-.222 

-•001 

• 027 

-*152 

-•0C3 

•Oo 8 

-*222 

-*001 


3» IHS.S7 

-63*830 

-1 * i72 

-*0&7 

•133 

-*22l 

-*053 

• 36V 

-1 *T72 

-*06o 


H) lHb«b7 

-63*53H 

-.96*4 

-• j32 

-•0*48 

*25*4 

-*090 

*•468 

-*963 

- * 336 


b) ib2.77 

-63*b02 

-.193 

-*587 

-*037 

*0*42 

•010 

* 1 98 

-•i92 

— * 587 


160*C0 

-63.87q 

-*301 

-*668 

-•Oil 

*006 

-•020 

*130 

-*300 

-*668 


6 ) I6b*35 

-63*’30 

-.269 

- * 655 

-•009 

*000 

•017 

*070 

-*269 

— * 658 


170*C0 

-63*962 

-.27*4 

-*66*4 

-*006 

-* 00 » 

-•019 

•039 

-*27*4 

— * 661 - 


71 1 ; 1 t 7 

-63*970 

-.27*4 

- * 696 

-*005 

*000 

-•027 

•031 

-*2T*4 

- * 6 Ti £ 


8 ) 17b«00 

-63*97h 

-.315 

-*759 

-*0C2 

-*008 

•056 

*027 

-*315 

-•759 4 


lbd*GO 

-6g*T5»7 

- .56*4 

- *01 to 

1*132 

•009 

•1 J 1 

- 1 *7&7 

-**i 2 o 

-*006 


1 90*00 

-bb.*«J2 

— .136 

-*028 

-•225 

*03 7 

-•lj*4 

*28*4 

-*383 

-*028 1 


200*00 

-56.713 

.255 

- *562 

-• 11 b 

*039 

-•027 

•162 

- * 383 

-*560 


210*00 

-b7 *660 

.750 

-*822 

-*09b 

*052 

-•028 

•137 

-*•406 

-*820 


220*00 

-58.710 

1 .237 

-* 2 *il 

- * 1 26 

*0*47 

•06 7 

* 198 

-*•407 

-•236 I 


230*00 

— 60 * 0 7 S 

1 .68*4 

*H13 

-•129 

*0*42 

•067 

•177 

-**40*4 

*1 1 9 


2HO*00 

- 61.108 

2*09*4 

**182 

-•100 

*0*40 

-•030 

* 1 8 1 

-*•407 

•187 r 

f 


2 bQ *00 

-62*167 

2 *‘«eo 

*178 

-*110 

*037 

-•031 

•153 

-*•408 

• 1 85 

90 

260*00 

-63.281 

2*8*46 

-* 1 28 

-*112 

*C3to 

-•030 

*156 

-*•410 

-•120 

SJ* 

O 

270*00 

- 6 H .58*4 

3*192 

— * *4 5o 

-*129 

*03*4 

-•032 

*17/ 

-*•411 

-•910 , 


280*00 

-65.796 

3*529 

-*757 

-*l 10 

*03*4 

-•029 

*1 r2 

-*^T5 

-•7S¥ 


290*00 

— 66 .768 

3*863 

-.35*4 

-*10*4 

*033 

•072 

* 1 r8 

-*•418 

-*313 


300*00 

-67.875 “ 

*4*180 

* 36q 

-*11*4 

*032 

•07 1 

* 155 

-*•427 

*372 


310*00 

-69.026 

*4. *49*4 

*516 

-*116 

*031 

-•029 

* 157 

-**43fl 

* 532 


320*00 

-70*180 

M*799 

*23*4 

-*115 

*031 

-•028 

*156 

-*•436 

*218 


330^0 

-71*330 

5*101 

-*CH*4 

-*l 15 

*029 

-•028 

• 157 

-*138 

-*029 


3R0*00 

-72.H81 

5*396 

-*317 

-•115 

*oT9^ 

-•027 

•158 

-*^3 

-•30a 


3bO*DQ 

-73.686 

5*699 

-*59o 

-*l 16 

*028 

-•027 

* l 08 

-*l3l 

-*579 


360*00 

-7M.823 

5*978 

-*7*47 

- * 1 1 5 

*029 

*07*4 

•1 l7 

-*1l2 

- • F35 


370*00 

-75.97*4 

6*25*4 

-*00H 

-•116 

*027 

*07*4 

* 1 I 8 

-*l5o 

*C09 ^ 


380*00 

-77.13*4 

6*529 

*663 

-*116 

*028 

-•026 

*1 1« 

-*156 

• to 7 7 


390*00 

-78.307 

6*801 

**406 

-*118 

*027 

-•025 

*1 l8 

-*159 

*921 j 


R00*00 

-79. *48*4 

7.C6H 

*15*4 

-*118 


-•025 

* » ir 

-*1*7 

• I6f“ ^ 


M10*0C 

-80*752 

7*318 

-*099 

-*128 

*025 

-•02b 

*127 

-*i7q 

-*082 


*120*00 

-81*97*4 

7.57*4 

-*3*»5 

-* 1 13 

*027 

-•02*4 

* lO* 

-*i79 

-*33l 


H3C*C0 

-83.081 

7.839 

-*58c 

-*l Ito 

*028 

-•02*4 

•ll7 

-*18q 

-*561 


1 ) S-iB/S-IVb PHtSlCAL SEPASATiON 

2) J-A engine start COmHANu: 
i) 90» J-2 THhUST level: 

M) TENHINATE ULLmGE buHN; 
b) jettison UuLaOE ROCKETS: 

DTNAh 1£ pRtSSORE ■ 1 

7» LES jettison: 
b) IGN INlTlAllON: 



6 £ (ConT'OJ 

astp iSA-2ioj launch vtHicLE oheKaTional Flight TkajelToRy 
launch AlNbOA CLuSING 
S-lVb stage >LiuHT UATA 



flight 

VEHll 


tine 

Pitch 


(SEC) 

(dEG) 


99C.1dO 

’^89.26T 


9bO^QO 

-85.953 


960^00 

•’86.699 

9 ) 

969.00 

-87.739 


970.00 

-87.85c 


980^00 

-88.962 


990^00 

-90*158 


beo^oo 

-91.328 


SlO.OO 

-92.893 


520.00 

- 93.973 


S3C.CP 

-95.115 


59C.CC 

-96,278 


bbO.OO 

-97.98b 


560^00 

-98.695 


570.00 

-100.923 


580*00 

-100*212 

0* 

583*81 

-lOC^19l 

1) 

589*01 

-lOC^ 19| 

2) 

589.61 

-100.191 

llL 

593*81 

-loo* 199 


JOEG) 

s«087 
A»330 
S.B67 
A. 780 
~A*806 
9.112 
“ 9 . 290 
9.992 
9.AI9 
9.860 
ln.id9 
lr..326 

1 p . 696 
ib«’7b 
I O .9 I 6 
Ip. 90 7 
10.907 
In. 907 
lb. 962 


__ROLl 

(DEG) 


9) EMK SHIFT TO 9,b:l; 

|0) guidance CuTOFf_ signal : 
111 initiate tih£ base four: 

|2) BEttlN LUX nPV ; 


13) ORbIT insertion. 


-•81** 

-•063 

.68*1 

• 969 
" .996 

• 21S 
-.01b 
-•292 
-.969 
-.692 
■-•9S8 

• 327 

• bbQ 
_.3b9 

“• rs3' 

_-.l**b 

-•2bb 
- .26 1 
-•27e 
-•Ibc 


VEHrC^E" ATflTuoE 

kAT"^ 

9EH"lrct’ 

aTTT f uDfc 

^»<RDR 

FITCH 

Ya8 

"UlL 

PiTcH 

Ya« 

RUu. 

(DEG/S) 

(OEG/S) 

(OEG/5) 

(DEG) 

(DEG) 

(OEG) 

-•120 

• 029 

-•023 

•122 

-• 98 b 

-.797 

-•1 19 

^9 

•077 

•1|8 

-.992 

-•095 

-•120 

• 029 

-•029 

•1 i’ 

-•bOi 

•7o3 

-•121 

• 029 

-•029 

• 1 20 

-•506 

• 9b9 

-•107 

• 032 

-•323 

• 07b 

-.532 

.958 

-•125 

• Oil 

-•023 

•129 

-•99b 

• 236 

-•119 

• 01 2 

-•023 

• 1(3 

-•51o' 

• 009 

-•125 

•020 

-•023 

•122 

-•516 

-•220 

-•i9Sr 

•01’“ 

-•023' 

• 1 9* 

-•521- 


-•116 

• 02 T 

-•022 

•1|5 

-•532 

-.672 

-•115 

• 023 

•076 

•1|3 

- .53b 

-.937 

-•lib 

• 020 

•079 

•1|7 

- • 53o 

• 350 

-•122 

• 01’ 

-•022 

• 121 

-.59) 

.609 

-•121 

• Ol7 

-•O 22 

• 1 t 8 

-.599 

• 3«2 

•oio 

-.003 

-•OjC 

-•O 9 I 


• TWS 

• 029 

-•00’ 

-•030 

-•090 

-.525 

-.153 

-•000 

-•000 

-•029 

-• 01 ’ 

-•539 

-.259 

-•000 

-•000 

-•0^9 

-•0|9 

-.539 

-.265 

-•oco 

-•000 

-•029 

-•Oi 9 

-•539 

-.282 

-.001 

• 007 

.021 

-•02? 

-*97v 

-.155 


- 

— 





1 1 ^ - J - 1^11 


table 7E 

ASTP (SA-2X0) LAUrjCM \/EHlCLE OPERATIONAL FLIGHT TRAJFCTcRy 

LAUNCH i<^lNDOW CLOSING 

s-iVH/cSM separation comuitions 


fl’(ht time: s-iVb/csM separation 


4440. ?00 

(SEC) 

radius: 


6535530. 

(M) 

..LrnuDE; 


163134. 

(M) 

SPACE FIXED VELOCITY; 


7810.95 

(M/S) 

SPACE FIXED flight PATH ANGLE: 


90.061 

(DEG) 

SPACE FIXED flight azimuth; 


46.332 

(DEG) 

earth FIXED FLIGHT AZIMUTH: 


44.388 

(DEG) 

GEOCENTRIC DECLINATION: 


-31.229 

(DEG) 

GEOLETIC LATITUDE: 


- 3 I. 4 OO 

(DEG) 

longitude; (positive east) 


-153. ?54 

(DEG) 

inclination: 


51.790 

(DEG) 

DESCENUING NODE ARGUMENT: 


154.498 

(DEG) 

inert I AL range ANGLE; 


76.777 

(DEG) 

weight: (S-IVB/IU/UM/FiXf d sla) 


36844. 

(LBS) 



SPACE FIXED POSITION AND VELOCITY COMPONENTS 


XS 

1259192. 

(M) 

YS 

-830068. 

' (m) 

ZS 

-6359133. 

(M) 


7663.00 

(M/S) 

is 

191.14 

(M/S) 

ZS ' ' 

1500.91 

(M/S) 

vehicle 

attitude angles 


pitch attitude Ai:GLE 

105.766 

(DEG) 

'Taw attitude angle 

-7.13b 

"(DEG) 

ROLL ATTITUDE ANGLE 

-178.030 

(DFG) 

osculating 

CONIC parameters 


♦ PERIGEE altitude 

152.27 * 

(KM) 

♦ APOGEE ALTITUDE 

166.90 

(KM) 

ECCENTRICITY 

.0011 


SEMI-MAJOR AXIS 

6537.75 

(KM) 

True anomaly 

287.744 

(DEG) 

PERIOD 

87.68 

(MIN) 


♦ REFERENCED TO EOUATORIaL RADIUS (637ft.l65 KM) 




T AbLc 

iSA-^lO) LAUNCH VCHICLC UPCHaT |ONaL >L16hT 
launch MINOU* CLOSING 
S-lb STAGt FLIGHT OaTA 


tRauLcToRy 


■“ 

If- 

fXIoht 

Tihe 

Mass 

TMhUST 

IToTaL) 

Ura^ 

(SEC ) 

(Lb 1 

(Lb 1 

(Lb» 

6^ 1) 
a* 

-17.20 
*00 

131U41. 
1 296HQ7 . 

~o . 

1830*(7i . 

~o 

181 


S.QO 

l26R7bS. 

16A9891 . 

7S6 


10*00 

1232920* 

1681229. 

2919 


lb. 00 

l2009**o* 

1691V32. 

6S97 

tS H* 

20*00 

1 l6b87S* 

_ l7o30b9. 

1 1S69 


2S.00 

U367b2* 

1719638. 

167S8 







3S.00 

1072901 * 

1 79169b. 

29833 


*♦0.00 

1090191 . 

1757193. 

37676 


Hb.OO 

1007930 * 

1779099. 

9860b 


b0*00 

975651 . 

1791013. 

60292 


bS'OO 

993376* 

1805703. 

111127 

3 1 

S7.73 

925763* 

1812301 * 

150(79 


6S*00 

878758* 

1833151 . 

1 65876 


7o*00 

896361 * 

t8«i7089* 

199803 

Hi 

73.21 

825535* 

1 85995b. 

131818 


80*00 

781602* 

18A7bb8. 

109329 


8S*00 

799252* 

1879080* 

89800 


90*00 

717109* 

187996b* 

65709 


95*00 

6899b3* 

1881386* 

"99^92 


100*00 

652890* 

1 881907* 

35765 


105*00 

620895* 

1879369. 

25659 


1 10*00 

588659* 

1876519. 

1 7o66 


115*00 

556939* 

1873201 * 

8912 


(20*00 

525Q89 * 

1 8AbbbO . 

2896 


125*00 

993317* 

180251 7 . 

-663 

N) 

129.00 

967987* 

185728b* 

-2256 

6l 

(33*07 

992315* 

18<49981 * 

-9q69 

71 

1 36 *07 

92395c * 

1800230* 

-5985 

Hi 

139*97 

91077s* 

6««b91 o* 

-5769 

9 » 

lH©.b7 

909509* 

35372* 

-5236 

In ) 

190*77 

909279* 

37899. 

-5(32 

1 1 1 

190*85 

9Q9296* 

35901 * 

-5j,92 


2289M 


accclcnaT ion 
<FT/S tc2) 


TYTi^AYYlt 
PjKtSSyNE 
iLb/FT2 > 


A.w.ir 


ILtt-F T/FT2-KA0 ♦ 


PITCH An^CIC 
UF attack 
twLG^ 


*000 

0* 

0* 

*00 

*000 

90*532 

- P* 

0* 

*01 

*000 

92*52^ 

3* 

10k* 

*09 

8* in 

93*865 

12* 

l99l* 

*09 

^* 3o* 

95*219 

3q* 

1 120k* 

*15 

*3q3 

96.630 

59* 

9q339 * 

• 21 

-2*686 

98*125 

’9* 

1 1073b* 

*28 

-1*992 

99.719 

i^a* 

259929* 

• 35 

-1 *231 

51*919 

21h* 

5i7289* 

• 99 

— * 8a9 

53*235 

295* 

960916* 

• 59 

**500 

55*121 

38q • 

l6sV930* 

• 65 

- * 1 60 

57.112 

97,* 

2T056b3* 

.77 

*051 

57.829 

bbv * 

9190892* 

.92 

*05* 

57.793 

60 1 * 

5210727* 

1.00 

*050 

61*062 

68^ . 

8X69^1 * 

1*25 

*030 

69*723 

723* 

1i7,9o59* 

i***/ 

•022 

67*196 

732* 

13^72281 * 

1*63 

*098 

72 * 585 

682 . 

1 9K8V906* 

K*00 

-•175 

76*862 

587. 

23397601 * 

2*25 

-*199 

81 *378 

982. 

27202039* 

2*52 

-*068 

86*065 

384 . 

3q ^ 95 1 1 6 * 

2 * 80 

^01 ^ 

90*953 

302* 

33’o5288* 

3*11 

-*132 

96*066 

229* 

366900^1 • 

3*99 

-*27« 

101 *600 

169* 

38939709* 

3*77 

-*759 

107*706 

122* 

9o“099o8* 

•♦.IS 

-1*197 

119*325 

8® * 

92>>06962 * 

9 *bO 

- 1 * 086 

121*530 

^1 • 

93^JT^599* 

9 * 9o 

-Z*T5^ 

127*860 

95* 

99292928* 

5*25 

-2*891 

139*035' 

3h* 

99^67652 * 

5*7l 

-2*076 

1 90*280 

28* 

9b25o9o9* 

6*11 

-1*210 

51 *005 

2q* 

9559899Q* 

6*91 

-*32’ 

3*l9l 

1 A* 

95*89093* 

6*99 

-*058 

3*iT9“ 

1 7 * 

9b709 2~l0* 

6*95 

-•Oil 

3*223 

1 7 * 

95710200* 

6*95 

•007 


I) QUIOANCC RLt^ERCNCE KELEASE; 

y) FIK^T HqT IOu ; 

3 ) mACm one* 

Hi HAAIHUH UYNaHIC PkESSURE: 
tilt aRKLST; 

A) LSAi initiate TIHE oaSE TaO; 

7 > lECOJ 

toi occwj_ initJaTe ti he b ASE tmjree; 

9rTNTTlATE ULlA^ bTuRN 5 
IC) SEPmKaTION signal: 
iiJ S-Ib/S-lVb physical separation. 


ASTP lSA-^10) 










Flight 


space fiaed 




Tint 

RADIUS 

velocity 

paTm anole 



(SEL) 

(FT) 

(FT/S) 

( 0 E 6 ) 


1 ) 

•I 2.20 

2Qftl003b* 

l3fto*4ft 

~ ’o^cox 


2 ) 

• 00 

20910035* 

1 340*44 

90*000 



S *00 

209101SO* 

1341 *oft 

' 8 ? 795 4 



I0«C0 

20910525* 

1343*68 

85*593 



iS.OO 

20911193. 

1349*75 

82*965 



20*00 

20912189. 

1362*94 

80*103 



2 S .00 

209135ft7* 

1385*35 

77*065 




2091S3C2* 

14)8*B0 

73*9)6 



35*00 

2C91 7ft89. 

1465*74 

70*758 

..... 


ft 0*00 

20920145* 

1527*85 

67*688 



ft5*C0 

2CV23301 * 

lftCft*31 

64*8)3 



S0*CQ 

2092699) * 

1 7q2 * 1 4 

62*222 



S5*C0 

2093)239* 

lftlb*)4 

60*079 


3 ) 

57*7j 

20933795* 

1882*32 

59* ) 7o 



aS *00 

2094) 367* 

2088*70 

57*492 



70*00 

20947247* 

2250*65 

56*769 


ft 1 

73*21 

2095)339. 

2371 *40 

56*480 



80*00 

20960784. 

2ft62*36 

56*3)2 



8 S *00 

209ft8486* 

29o8*89 

56*529 



90*00 

2097683ft * 

3183*54 

56*947 



95*00 

20985859. 

3487*03 

57 * 5o9 



ioo*oo 

20995574. 

3820*29 

58*200 



lo5*C0 

21005997. 

4183*95 

58*985 



1 10*00 

21017135* 

4579.34 

59*860 



1 15*00 

2 1028992 * 

5038.92 

60 *839 




_ 1 |C*JJ 

2lCftl5o7* 

5474*96 

6 ) * 8)0 



125*00 

21054855* 

5979*94 

62*858 


S) 

l 2 ft *00 

21085992* 

8ftlft*03 

63*721 


e ) 

1 33*07 

21o7777«. 

6885*0) 

64*576 


7) 

1 3ft * 0 7 

2lQ8ft788* 

7252.4ft 

65*120 


ft I 

13ft*ft7 

210^7202 * 

7462*66 

65*737 


ft) 

lft0»52 

21 )305ft3* 

7462*50 

65*955 


10 ) 

lftO*77 

21 101 1 7) * 

7460*58 

85*996 


1 1 ) 

1 ft0*<15 

21 1014)U* 

7459*82 

66*012 

- - 

1 ) 

LUlbANcr 

‘RLFtHENCfc RlLEaSE; 



2 ) 

FIRST motion; 




3) 

maCh On£ 

f 



_ 

ft) 

RaMhum 

dynamic pme5sume: 



b) TILT ANREST: 

USAJ iNiTUTt Tint faMSE T*u; 

7) UCOi 

ft) 0£CO 1 T u I i Uil£ oaSc ThR£t; 
Vi'iNifiATE OLLm&E buhn; 

10) SERAriATlOK S)WNAL: 

11) S.lb/S.IVB PhYBICmL SEPaKaTIOU. 


TaBL^ iCOhT'O) 

H vehicle OPEHaYiOmaL ful6nT TKj,ottTOf:T 

LAUNCH LINOow CLUSlNb 
S»lb STALL FLIGHT DATA 


--- SPACE FIaEU 

Pu5 ( T I 0** AM'* 

'vt LoLlfY~VrCTU(f“ CORPO-ciiTS 

-i-— ■ — - 

A 

Y 

*1 

OX 

uY 


(FT) 

(M) 

(FT) 

(FT/5) 

(FT/S» 

(FT/S) 

~ 2c9o9952* 

35ftoft* 

“4882* • 

•*oo 

1084*87 

ftl4*)5 

2o9o9’39* 

54))5* 

-32020* 

“1*48 

I064*3ft 

0)4*79 

^10C46* 

59*t34* 

-287 46 * 

^ w^rf — 

~1^3*^* 

*)S*o2 

20’l0ft)0* 

64755* 

-24o70* 

100*91 

1083*42 

0|5.|2 

2oftl )C66* 

7007l • 

-205V4* 

162*56 

1q82**4 

•l5*ftl 

2o9)2C47* 

75386* 

"1 85q5 • 

231 *08 

iQfti* 1 5 

•20**2 

2o91->888* 

ft070l • 

-123T) * 

306*51 

1082*8) 

034*07 

20^9)5124. 

860)3* 

-8149* 

389*04 

1062*08 

058*52 

2Q91 7290* 

^1323* 

-^780* 

-h7¥*5^ — 

1Q6) 

■ ^»6*08 

209)9922. 

9663) * 

773* 

575* 1 1 

1061 *52 

938*34 

2o’2^052* 

*01*38* 

5599* 

678*16 

i08l *42 

996*85 

2o92o7)4. 

107245* 

)07o7 * 

78/*29 

lyft 1 *27 

)072*92 

2c930ft30* 

112550* 

)83b9* 

89a * 

1080*83 

) )6**85 

2oft33468. 

115449* 

1*827* 

957*69 

10*0*48 

)225*30 

2q94o984* 

123152* 

2*l6T^“ 

li 1 1 *6*r 

1 o59 * 6 q ■ 

■ )40^*2^ ■ ~ 

20946822* 

12«449* 

36589* 

1224*)9 

105**02 

)»63*7ft 

2o’5o878* 

131052* 

41796* 

12*9*58 

1050**2 

) 677 *4f 

2Q960254* 

139032* 

54093* 

1464*70 

1q57 * 13 

)955*03 

20*87890* 

144312* 

64460 * 

159q*32 

1o54*75 

2)95*46 

20*76)65* 

) 49b7ft* 

76097* 

) 7l 9*86 

l05l *5 q 

2463*95 

20*85099. 

T548^* 

ff*^14V* 

~r«3*75 — 



2741*24 

2o9947o8* 

1 60080 * 

)037o3 * 

) 989*90 

1044**4 

3oO**)3 

21005003* 

165277* 

1200*6* 

212»*o1 

iQftl *’2 

3448*40 

21015989. 

1 7o478 * 

138308* 

2265*76 

10^8*43 

3*41*65 

21027660* 

1 75661 • 

158578* 

2402*2® 

1q34*85 

4271 *7) 

21Q4C010* 

|ftOft26* 

181q96* 

2536*90 

1q 3) *4y 

4/40*64 

210^^025* 

lF597ft* 

20^083 * 

26l^7T78 — 

1 oT2Ti J5 

^2llOS 

21083901 • 

)9oo77* 

227950* 

2769*20 

1023**9 

5694*10 

21075375* 

1*4235* 

252Q02* 

2872*9) 

1020*88 

6|73*i6 

2|084)2) * 

1972*4* 

271156* 

2957*9ft 

1018*14 

6543*10 

2|0*ft201 * 

200752 • 

293024 * 

2962*90 

101»*1 * 

6773*44 

210*7440* 

201ft8** 

3o12»5* 

2934*42 

I01**8l 

67a5*73 

210^^6^ 5^* 

Xo2o^* 

30i*ft2* 

2^28*3* 

1015*75 - 

6716*24 ~ 

2)0*8264* 

202153* 

J03i 7ft* 

2*26*01 

10l®*^2 

6786*44 

— 

_ .. . 

- 

- — - — 

- 



bE tC0nj*0)_ 

astp isa-210) launch' Vehicle operational fliOmT TR^J£^^ToRT 
launch »1N1>0« CLUSlNC 
S*IB STA6E FLibHT uaTA 


FLlOH 


— — Ea8Tm“fTXeU 


t-- TINC 

POSITION 

velocitt 

paTh an«le 

ISEC) 

(FT) 

(FT/S) 

(OLG) 

It -|7.20 

*00 

295. 

295. 

*00 

.00 

N/A 

n/a 

5.00 

911. 

67.87 

*682 

jo.po 

786. 

103*29 

*563 

l5*00 

1659* 

165*33 

*595 

^ 20*00 

2650. 

236*32 

1*399 

25.00 

3*o9. 

31Q.67 

3.620 

30.00 

5567. 

395*17 

5.912 

35.00 

7766. 

688.67 

BTbTT 


— fc<r*^nrTiiEiri^srTi^N a'hu TtLOtirr-vtrTxnr com^oncnts - 


13670 
I 7**77 
21926 
2«<639 
32B6U 
39S S3 
*♦*« 

bS393 
6h973 
75796 
88009 
10173^ 
117151 
1 39392 
1&3629 
17501 8 
1^8759 


892.28 

7 06 *85 

833.39 
V7o.l9 
109 6.87 
1865.00 
1 9 3 9.8 2 

1566.99 

1860.99 
2109.97 
2j86.9b 
269| . l8 
3026.86 

338a;32 

3782.93 

9211.16' 
66 75. 36 
bl 78. iT" 


90.00 
6b .00 

50.00 
5b. 00 
57.73 
6b. 00 

„70.00 

73.21 

80*00 

85*00 

90.00 

95.00 
100*00 
io^*oo 
1 10*00 
1 ib.OO 
120*10 
125.00 
12’»00 
133^07 
1 36.07 
139.67 
160*57 
160*77 
160*8b 


HaCH OnU 

HaXIHUN UVNAhIC PHESbURC: 

T|LT ANHESTI 

lsa: Initiate TiHu oase Tno: 
iecu: 

^ecjj; i^»i T iAT^Xt^t 

iNlTlATe ULLAGE bURN 1 

SePahation Signal: 

5.1b/S-IV8 PnTblCML SEPARATION. 


295 

295 

911 

786 

1956 

2650 

3808 

5563 

TfTf 

10907 
13566 
17258 
21509 
29Q6 7 
31665 
37532 
61623 
51083 
5879| 
67197 
761?3 
85887 
■ 96301 
107622 
119267 
I3 l77i 


219572 


5610*36 

59.591 

1 56q33 * 

-1667 * 

|56979. 

2815.0* 

- 35*11 

6852*86 

262522 


6079.65 

60'*9o9 

1 67703 * 

-1612 *~ 

|75186* 

2923*67 

- 36.35 

5330*26 

260677 


666a. 13 

61 *768 

1 766Q6 * 

-17^3* 

1 9i 7^8. 

3012*a5 

- 37.26 

5698.91 

282256 


6653*51 

62*555 

1 86b76 * 

-1850* 

il i525* 

3020 *6* 

- 37*56 

5928*30 

289368 


•65 1*77 

62*799 

190185* 

-1891 . 

218056* 

2992*55 

-37.50 

5960*68 

2^0637 


• 6 6 9^¥5 

62.^3 

1 9o 7B3 'i “ 

~-l899i~ 

~ Tl^29^ 

'29^6*63 — 

• 37 . 6 * 

- 5990*97 

29| 166 


6668*67 

62 * 86 1 

l9l018. 

-1902* 

*:197i6. 

2986*29 

-37.67 

5961 *16 

tkENCE 

•j 

Rllcase: 









(FT) 

(FT/s» 

(FT/S) 

(fT/S) 

“ -qT 

*oo 

-.00 

-*oo 

0 * 

*oo 

-*oo 

-.00 

6* 

67*87 

-.31 

' -*0o 

-0* 

103.2* 

-.86 

-*|7 

-1 * 

165*32 

-r*33 

*21 

9. 

236*26 

-1*20 

6*97 

62* 

310*16 

-1*66 

17.71“ 

202* 

393*i7 

-2*57 

39.70 

6 7 ; . 

683*22 

-3*20 

72 VT9 - 

950* 

580*31 

-3*66 

118.60 

1685. 

6*6*00 

-6. 06 

178*23 

2758* 

793*82 

-6.55 

253*56 

6251 . 

9(j6 * 1 2 

-5.36* 

366*67 

5277* 

965*69 

-5.87 

606*65 

8*50* 

1120*89 

- 7 * 1 8 

$98*32 

12158* 

1236.43 

-8*01 

760.76 


21921 

27658 

3516 0 

96069 

56533 

667o7 

8o7b3 

96867 

115180 


-8*56 

- 10*21 

-11*60 

-15.75 

-21*67 

-29*10' 

-26.76 

-29*23 

-31 *2* 

■33*50 


Sbj.So 
1 l3o*57 
13*8*96 
1636*08 
T9Tr*9J 
2258.2* 
2615*93 
3007*68 
3635.76 
3903*06 
6^T2*8» 







TA 8 LE 8 E 

(CunT*U) 







ASTP 

(5A-210I LAUNCH VEHICLE 

OPEHaTiOnaL FuIGhT TkajEcTu^Y 



. 

— . .. 


_ 


LaUkCH dlNULA C>>US 1 K 6 









S-lo STA5E 

FLl(*HT uaTA 





flight 

aLTITOUC 

narOC 

hE‘-at 1 vt ■' 

VELucITT vEcTon aZT>» 0 Tm' 

LUn^ k T uUL 

5tuct^,TK^L' 

SEuUlT Tc 


time 



velocity 

SPACE Fl*E 0 

EaKTh FlAtu 

(PU5, tAST) 

U&CLTNa/T^N 

latitude 


(seci 

(FTI 

(Nh) 

IFT/S) 

(0E5) 

10t51 

(uEo i 

I 0 L 6 I 

(WtU) 

1 » 

~-l 7.2 q 

295. 

•OQO 

•30 

9o*003 

N/A 

• 88^821 

2**668 

2d^62/ 


•00 

29b. 

*000 

5*96 

9o*303 

n/a 

•9 j . 6 a 1 

7 9 . u 66 

2 *^ 82 / 


&*00 

811 * 

*003 

8 d* 2 l 

¥9r9iiT 

n/a 

"8q.6a|~ ~ 

2 ® . t, 68 ~ ~ 

* 2*^^27 


10*00 

76 6 . 

•001 

101«81 

8V*97i 

N/A 

*»0^8a1 

29.166 

20.427 


is «00 

1858* 

•032 

165*55 

89.938 

N/A 

•“^• 8^1 

2 b . 106 

2 8 * 62 7 


20*00 

2850* 

•008 

238*88 

89*772 

21*191 

*»fc* 8^1 

29.666 

28 * 62 / 


2 S *00 

3«09, 

• Oil 

3io*25 

89*323 

10^8Q7 

" 80*821 

28.666 

29.62* 


- JJLUUL 

5568. 

•OJV 

39R.J9 

88*562 

12^531 

“ 8 g^ 62 l 

2b . 686 

28*62* 


3S*00 

7752* 

*082 

887*50 

87*872 

18*2/9 

” 00*820 

28*867* 

28 * 82 * “ 


M0*00 

108Q8. 

* 1 6 1 

590*88 

86*029 

15*188 

•9C*8l9 

29.669 

2*^*10 


‘♦b*C0 

13566* 

* 2*>3 

7(55*21 

81.219 

15 * 73d 

"80 *6 1 a 

29.670 

20*631 


so*oo 

1 7259* 

* 86C 

831 ^88 

82*125 

36 *c7 / 

” 93.616 

2**672 

2*^63** 


!»&*00 

21510* 

*7q7 

969*81 

79.710 

16*273 

"00*611 

2**875 

2*^*1/ 

1» 

57.71 

28069* 

*877 

1086*72 

78*309 

36*386 

"9f6l 1 

29.6/9 

2*^819 


6S*00 

31688. 

1*867 

1267*32 

78*389 

36*529 

”80*805 

2*^888~~ 



7o*00 

37536. 

2*012 

1885*32 

7l *539 

36*631 

-90*598 

29.691 

2«*658 

K 1 

73*21 

. 81629. 

2*833 

1573*35 

69.688 

36*692 

-90*5V8 

29.698 

2**660 


80*00 

51098. 

3*536 

1872^72 

65 *829 

38*778 

-bQ *5o 1 

t8^511 

20*675 


85 *00 

58bio. 

8*561 

2122^85 

63*108 

38*768 

— 9Q • 5 /Q 

28*52/ 

2**689 


’0*00 

67177* 

9*793 

2806*78 

6Q *588 

36*778 

-00*556 

28*581 

29*7q5 


’5*00 

76220* 

7*255 

2^17*21 

58*258 

36*7li~ 

"®0 ^5^9 

2**581' 

— 2l*~72^ 


ioo*oo 

85959. 

8*971 

3056*22 

56 • 1 71 

38*813 

-bo*5l9 

28*588 

28*788 


1 05 *00 

968Q9. 

10*965 

3822*96 

58*115 

16 * b52 

-9Q.8V7 

28*612 

2**778 


110*00 

137579, 

11*263 

381 7*8| 

52*851 

36*989 

-9o*87| 

28*a81 

29 * 0O5 


1 lb*Q0 

1 19872* 

19*898 

8256*08 

51*188 

36*931 

-90*881 

28 . 4/9 

28^880 


I^Q'OQ 

132088. 

18*887 

8732*88 

89*852 

J6*981 

-00*807 

28*719 

29*990 


125*00 

185821* 

22*276 

5281*97 

88*8/7 

JT.dzr - 

'-oo.iol 

2^.7iT 

2*^’2^ 

Si 

129*00 

156601* 

25*298 

5681 *98 

87*812 

37*088 

"8c*ll3 

29.801 

29*968 

Al 

113*07 

168833. 

28.665 

8153*00 

87*355 

17*1 11 

-00*295 

28*688 

29*01 1 

7 I 

1 36*07 

1 7 7 8«u * 

31 *156 

6»20*8l 

86*518 

17*180 

-«0^268 

28.681 

2 ’ *Q8o 

A I 

1 39**17 

187939 . 

38*573 

6727*96 

86*251 

17* 1 7e 

"«0^227 

28*928 

29^j89 

9 1 

1M0*&7 

191315. 

35 * A38 

6/26*98 

86*282 

J7*i 86 

"®0 *2 * 5 

2*^980 

29^ iQl 

19> 

190*77 

19T9‘25* 

35*827 

4^28*81 

86*281 

^7.Tfl7 * 

■ “"*3*212 

2**981 

29*108* 

1| 1 

180*85 

192166. 

35*9q8 

6/23*80 

8o*283 

17* 1 87 

"»ii*2i 1 

2®* V88 

I’^io/ 

1 I 

6UUANCE 

REI^ERLNLE 8ELEA5E: 







2 1 

flNsT MOTIJk: 








11 

mach UNE 

• 









4) HAXlMUH UYNaHIC »*R£^SUHlS 
b) TILT a»tnlst: 

«) lSa: iNiTlAlc Til£ dASL T<«j; 

7) i£cu: 

ml oECd I N I T I £ TiMt oASl Thhcl; 
Vi INITiaTe ULtAUt oU»<n; 

101 slparatioi^ siaNAi.: 

Ill S-Ii/S-IV8 PHYSICAL SCPAPATION. 


Table be (CwnT«u) 





ASTP ISA- 

210) LAUhCH vehicle OPEKAtlONAL FLISmT TkAUELToRY 


- — 







launch MINDUM 

CLOSING 










s-ib stage flight data 






Fl 16 Ht 

VEhUUe 

ATT 1 TUJE 

Angle 

VEH lcXT~ AtTTToulT 

hAT^ 

ftwictt 

'aTiTToTTEIRkon 


tine 

pitch 

YA» 

Roll 

PITCH 

Ya* 

NUlL 

PiTcrt 

Ya* 

role 


(SEC) 

(0E5) 

(0E5l 

(DEG) 

(UEG/S) 

(DEG/S) 

(oCg/S) 

(uEGl 

(uEG) 

(qEGI 

I ) 

-17.20 

.300 

.000 

-52.600 

-*002 

• 003“ 

*002 

*000 

•000 

• 000 

2_L 

•00 

-.038 

.050 

-52.586 

-.002 

• 00-1 

•0U2 

-*03“ 

• 05q 

• 038 


!».00 

-.019 

-.013 

-52.601 

-*001 

*00) 

•06^ 

-*ooi 

-i0^3 

"-TMl 


13*00 

-.013 

-.019 

-52.601 

*002 

-•000 

*000 

*0q7 

-•022 

-•001 


1 a. 00 

-.662 

-.005 

-98.997 

-*201 

• 008 

1 *001 

*130 

• 180 

-.897 


23*00 

-1.997 

.027 

-83.529 

-*329 

*000 

1 •0»3 

* 1 68 

•1’6 

-.929 


2»*00 

-3.852 

-.030 

-3t*53| 

-•808 

-•ool 

1 *000 

•289 

• 158 

-.931 


30*00 

-6.081 

-.01*4 

-33.529 

-.881 

•002 

1 *000 

• 299 

•l“l 

-.929 


39*00 

-8.616 

-.003 

-2**528 

-•531 

*000 

1 *000 

*371 

-•i9r— 

-.▼2§ 


N0*00 

-11.375 

-.005 

-23.529 

- •bTo 

-*003 

1 *000 

• 957 

•198 

-.929 


*♦9*30 

-1*1.303 

-•022 

-18.531 

-.599 

-*008 

*999 

*528 

•lS3 

-•9ji 


50*00 

-17. *439 

-.3*47 

-13.538 

-.686 

-*007 

1 *000 

*6ol 

• 097 

-.935 


59*00 

-20.898 

-.077 

-8.535 

-.699 

-*oos 

1 *000 

*598 

•012 

-•935 

2) 

57.73 

-22.818 

-.079 

-5.802 

-.703 

*005 

1*000 

• 59 7 

-*02l 

-.935 


65.00 

-27.^69 

-.082 

.Q59 

-*712 

*00^ 

-*022 

(8 

0 

^6 

• 

-•6»2 

— ino¥i — 


70.00 

-31 .*493 

-.085 

-*000 

-.698 

-*003 

-*00C 

• 598 

-•085 

-•001 

H 1 

73.21 

-33.722 

-.078 

-*001 

-.689 

*003 

-*000 

• 5b9 

-*07§ 

-•001 


80.00 

-38,272 

-.085 

*008 

-.632 

• 018 

*001 

• 539 

-•0*5 

• 003 


85.00 

-*41.288 

-.000 

*008 

-.591 • 

*008 

-*0C1 

• 60“ 

-•ooo 

• 008 


90.00 

-H*4. ION 

.058 

*001 

-.510 

*008 

-•002 

•5l“ 

• q58 

• 001 


95.00 

-96.682 

.085 

-*0^2 

-.513 

-*005 


^8*0 


^•inn 


100.00 

-99.216 

.025 

-*000 

-.508 

-*009 

*001 

*898 

• 025 

-•000 


109.00 

-51.572 

-.029 

*001 

-i5l2 

-*020 

*001 

• 581 

-•029 

•001 


113.00 

-5*4.106 

-.088 

*005 

-.508 

-*00* 

•001 

• 52“ 

-•088 

• 005 


1 15.00 

-59.801 

-.108 

*007 

-.998 

*001 

• 000 

• 5q8 

-.108 

• 008 


123.00 

-59.057 

-.097 

*007 

-.989 

*C02 

-•000 

*5l3 

-*0’7 

• 007 


125.00 

-61 .ilO 

-. li4| 

• 007 

-.873 

*012 

-*000 

• 82T~ 

• 

1 

“•W7 

SI 

129.00 

-63.529 

-.180 

*007 

-.988 

*003 

-•000 

• 870 

-•1*0 

• 0Q8 

*) 

133*67 

-6H.055 

-.158 

*005 

*030 

-*oos 

-*002 

'-•058 

-*159 

• C05 

7 1 

136.07 

-6H.0*49 

-.l70 

*003 

*001 

-•002 

-•001 

-•050 

-• 1 7o 

•C03 

e) 

139.97 

-6*«.015 

-.087 

*001 

*010 

*00^ 

-*001 

-•01* 

-.087 

• 001 

91 

1H0.S7 

-6H.00B 

-.C96 

*001 

*008 

-•022 

*000 

-•Oo9 

-•096 

• 001 

I0> 

1*40*77 

-6N.007 

-.100 

*001 

*06T 

- .02T 

*060 

-•00® 

^•iiro — 

• 001 ' 

11) 

1*40*85 

-69.007 

-.103 

*001 

*008 

-•029 

*oco 

-•00“ 

-*103 

• 001 


1) 6UiUANcE KtFEr<E<«CC RELEaSC; 

_2 l f - l-nr 

31 halh onE: 

*♦» ma*imuh qYnahic pressure; 

5) TUT AKKESTi 

6) LS««: InITIaTE TIhE base T«oi 

7) lECOI 

6) OELo: initiate TiNl base ThHEE; 

9 1 TnTTiatE iTleaue b^kn;’ 

ISI SEPARATION SUnaL: 

111 S.lB/S.lvB Physical 


separation 




ASTP (SA-210> 


FLifiHT 
(SEC) ~ 

r > (‘♦oTas 

3) IMS. 57 
M ) lMtt .57 

5 ) 1 S ^.77 

_ - i * o * ao ._ 

6) 16S.3S 
l 2 iLiflQ . 

71 171. M7 
e ) i 7 s.oa 

183.33 
1 90. 00 
200.00 



220.00 

230*00 

2M0.00 

250.00 

260.00 
_ 270. 00 

280.00 

290.00 
303*00 
310*00 
320*00 
333*_g3 
3MO*o6 
3S0*00 
360 *00 

370.00 

380.00 

3^.50 _ 

900.00 

910.00 
920*00 
930*00 


307882* 
307 811 . 
307319. 
3058V7. 
303758. 
2996Q9. 
296672* 
- 299 AA 0 * 
293323 . 
282238 * 
279990* 

27 moo 5 ^* 

268Si9. 
28 3 Q 3 S * 
2&7S59. 
2S2060* 
296S80* 
291 1q3* 
235627. 
23Q13S* 
2296M9. 
219163. 
213689* ■ 
20820^* 
232727. 
1972 m9. 
191772. 

J862 96._ 

1 8Q821 * 

1 753m7. 

1 69873 * 

1 6 M399* 
1&8926. 
IS 393 S. 
1979mS. 
192965 . 


thhust 

( JOjAtj ^ 

( L»V 


9109 

VQ 6 B 

1 A5333 
2I0J99 
23031 1 
232585 
2.12126 
■ ^ 285 A 

232788 
232977 
213190 
213072 
212692 
^ 3259 ^ 
213226 
212800 
212729 
212653 
233272 
233970 
~232929 
232925, 
232922 ' 
232915, 
23290/ 
232892 
232878, 
232862. 
232896, 
232819, 
232790 , 
23276 6. 
212792. 
233621 . 
233082. 
233096. 


11 S..o/S.iVd PrirSlC**!. SLt*A2ATrUN; 
21 J-2 £t45iNC START CUHMANOI 
31 90» J-2 THkUST UEVCl/ 

9| terminate uLLAuC. 8UKN; 

51 JE*TIS0N ‘^uLAiiE ROCAtTSl 

61 Ot^ARlC PRtSSURt ■ 1 psf; 

7*) Lta jETTiSuNI" 

8) l(a<1 INlTlAriON; 


TAbLL 9E 




CAUnCH V£HlCt£ 

opekaTional 

FlICmT y 

1 

LaOiMCH 81NU06 Ci-US1N5 



P 

S-lVo STa6E 

f>Ll8H| uaTa 



! 

^On51TU01naU 

UYnaHIL 

T 

PITCH TTt. 

TriCM~A7r5^** - — . 

ACCELtKATlON 

FMcSSUme 

)*Ai«<fE Abbi.^ 

COHHaNU 

«F a’T^^c^ 

(Ft/52) 

(tb/Fl2) 

(0^8) 

(OEb| 

(OEbl 

.863 

17* 

1 .053 

-63*999 

•007 

.872 

is* 

1 *076 

-63*999 

*397 

17.252 

10* 

1.13/ 

-63*^99 

1*983 

22*053 

7. 

l*l9i 

-63*999 

2*251 

29.389 

9* 

1 *267 

-63*9?9 

2*909 

29.965 

2* 

1**«01 

-63*9?9 

9*979 

25.167 

1 * 

1 *502 

-63*9f9 

5*605 

-25*JL98 

_L* 

I*59| 

-63*999 

6*585 

2S.531 

0* 

1 *820 

-oi*999 “ ^ 

'6*^893 J 

26*556 

0* 

1 .669 

-63*999 

7*636 

26*893 

0* 

1*789 

- 58.999 

1 1 *8o7 * 

27.38/ 

0* 

1.992 

-55 * 7 1 6 

18*9q7 

27.881 

0* 

2.201 

- 58*879 

19*229 

28*999 

^ 

2*916 

-57*799 

19*829 

29.13S 

0* 

2 *P3b 

“58 * 9f|7 

20*26> ■* 

29.715 

0* 

2*865 

-60*259 

20*399 

30*387 

0* 

3*100 

-61*251 

20*/00 

31.096 

0* 

3.391 

-62*321 

2q*959 

31.852 

0* 

3 * S8o 

- 63*936 

2l * o99 

32.690 

0* 

3.893 

-69.740 

20*986 

33.380 

0* 

9.106 

-6b*Tjir 

2o*92| 

39.199 

0* 

9.376 

-66 * 9 1 9 

21*081 

35.Q71 

0* 

9.059 

-68*031 

21 *07i 

35.992 

0* 

9.990 

-69.186 

20*993 

36.969 

0* 

5.236 

- 70*338 

20*793 

37.988 

0* 

5.539 

-71*987 

2q*S09 

39.0^0 

0* 

5.^^ 

-72*639^ 

X(i^i2^ - ’ 

90*218 

•- 0* 

6.179 

-73*793 

19*896 

91.931 

0* 

6*5Q6 

- 79 . 93 / 

19*510 

92.719 

0* 

6*898 

-76*092 

19*189 

99.090 

0* 

7.201 

-77.256 

18*822 

95.553 

0* 

7.565 

-78.928 

18*395 

97.117 

0* 

7.991 

-79i66^ 

17*835 " ' 

98*988 

0* 

8 .320 

- 80*879 

17*209 

SC*689 

0* 

8.728 

-82*080 

16*596 

52.630 

0* 

9.191 

-83*197 

16*078 — 




. „ — 

- . ■— - — - 

. ‘1 


! 


J 

! 

i 

i. 

t 0 







Table 9c 

(CONT*0) 


' 

■ — ■ ■ ■■ ■■■' 




ASTP (Sa 

.210) 

Launch V£HrcL| 

Operational 

FliBhT TH^jt^^ToRt 

- 






LAUNCH HINDUM CwUSInB 









S-IVb stall 

FLIlhT uaTa 





flight 

^ASS 

thrust 


^ON^TtuITIWAL 

— Df-)Ainc 

I^^CrTIaC 

vitrrr-nrr 

plfXlT A196LE 

_ . — 

T I H£ 

,,, 

( TOTAL) 


ACCCLLRaT lUN 

PKtSbUR£ 

KA»,L£ ANlLc. 

COHNANU 

OF aTTaC^ 


(b£c 1 

(LB) 

ILO > 

(LBI 

(FT/S2) 

(LB/FT2) 

(08«) 

(068) 

(qEli 


‘♦•»o*no 

l3A96b* 

233331* 

0* 

59*732 

0* 

9*568 

-89*383 

lb*96i 


-55flL*A2 


23281 1 . 

0* 

b6*9S8 

0* 

10*008 

-85*572 

1 9 * 9oi 


9A0«00 

124029* 

232790* 

0* 

59*928 

b* 

lO*l8~9 

-•6*f72 ~ 


V ) 

•♦6T »QQ 

12126:** 

1 97b9o« 

0* 

S2*92b 

0* 

1 0 * 18 7 

-87*Bs* 

13*695 


970*00 

12Q763* 

197998* 

0* 

b2**0l 

b« 

10*^36 

-67*928 

13*637 


9t0*oo 

1 UIll* 

|9666b* 

0* 

59*979 

0* 

1 1 *120 

-89*088 

13*09l 


190*00 

lllb62* 

1 96bb3* 

0* 

56*685 

0* 

ll*^20~ 

~-90*27i 

I2*l92 



&oo*oo 

106980* 

196S73* 

0* 

59*118 

0* 

i2*13b 

-91*956 

11*805 


&10*00 

102J99. 

1 9eb7o • 

0* 

61*^63 

0* 

“ 12*^55 

-92 .li? — 

10*94i 



S20*00 

V7B| 7. 

1 96S61 • 

0* 

69*652 

0* 

l3*Sl^ 

-99*086 

10*l9b 


S30*00 

V323b* 

19»bb0* 

0* 

67*826 

0* 

1 9 *076 

-95*227 

9*600 


590.00 

B86S1* 

1 96b22* 

0* 

7l *321 

c* 

1 9 *6B8 

-96*399 

9*025 


■%bO *00 

89073* 

196973* 

0* 

7b*l8B 

0* 

15*2!>V 

-9 / * 6q8 

8*398 



&40*Q0 

79991 * 

1 96909* 

0* 

79*996 

0* 

i5*88q 

-98*818 

7*609 


S70*00 

79 V 1 1 • 

196309* 

0* 

89*312 

0* 

16*^23 

-100*3b2 ~ 

“ inTfQ -* - 


seo*oo 

70333. 

196162* 

0* 

89*739 

0* 

i7*186 

'100*170 

7*021 

|0> 

B8 j.Bl 

68ba8« 

1 96Q86 * 

0* 

91*982 

0* 

1 7*99/ 

-100*170 

7*i95 

1 1 1 

bS9*01 

68bS2* 

137263* 

0* 

69*922 

0* 

|7*961 

-100*170 

7*209 

|2) 

S69.A1 

68970* 

Sb56* 

0* 

2*611 

0* 

1 7*b02 

'100*170 

7*292 

|3> 

S9A*ai 

689S6* 

0* 

1 * 

-*000 

0* 

1 8 * I3i 

-100*199 

7*877 


9) EMK SHIFT TO 

iOi suioanc^ Cutoff s1unali_ 
111 Initiate tihc bas^ four; 

|2I B£«1n lOX niPv • 

m ORBIT TU^kTI On. 


U 



092 


_ TABLt 9t »C0Nl»t) 

ASTP (SA. 2 IO) launch VLHICLC OPtRATlOhAL ^l16hT »' 


Launch «riNuo» ct-usiNe 
S-lVb STA6L KLlteNl UATA 



FlISHt 

— 

— SPACE Flxlu - 

— 

— - ShaCE FIaIO 

PuSFtIon ArU 

V* L jcITl ■ wEctaTf Lwn**ON^ 



_ TIME 

KAOiUS 

velocity 

path ANbLt 

A 

1 

2 

L X 

JY 

yl 


( SEC 1 

(FT) 

(FT/S) 

(UE 6 ) 

(FT) 

(FT) 

(FT) 

"(FT/il 

if T/S) 

cfT/si 

*l I 

lHC.«b 

2 n 0 1 ^2 0 * 


~ 86*012 

““2To’6iT3* 

'202 )b3* 

3o3i 97 * 

2928*01 

lC »»*^2 

6786*88 


i«l2» 4 7 

21 10 S*^ot * 



86*280 

21 102) 1 1 * 

203899* 

3 1 2 i «3 • 

2888*78 

101**32 

6786*79 

S ) 

1 Hb*b7 

21 1 iSNia* 

7*11**82 

66*967 

211 1 1 F83* 

20^9Hb^ 

33t-2 8 r* 

2 Fib* j3 

I0l3*“7y 

6rt^C*97- 

*♦ I 

1 Rb • b 7 

21 I2*l03b. 

7 *♦*♦ 1 * f *8 

67*b8) 

21119996* 

209982* 

3bb726* 

271 7*68 

1011 *03 

68 E 2*88 

b 1 

1S2«#7 

21 l3bb|2. 

7Maf *63 

68*329 

2 i 13122^* 

2)8222* 

36868 / • 

2629*72 

1008*7s 

8939*63 


1AC*00 

21 lSb3H6* 

7bb3*S2 

69*6b) 

2ll997ob* 

22 )bo 8 * 

83*838* 

28*1 *i3 

1 u06*X9 

7o?b *26 

A) 

1 As*as 

21 1 A92o^* 

76S0*o2 

7o*8q2 

2 l 182892* 

228880 * 

873723* 

2372*10 

1002*77 

7211*99 


170*00 

21 i909**H. 

7725. S| 

7) *8o7 

21173898* 

23lb3b* 

bo788Q* 

2277*88 

1000*97 

7313*96 

7 t 

1 7 1 tTr 

21 i 8 * 1 ‘ 1 R 2 * 

77*|F *Sc 

7 4 * Ab7 

211^8520* 

“733003* 

5 1-»28 r*— 

2 T^* 22 ~ 

— 

7j^6*8r 

_ii 

17S.Q0 

211929MB* 

78oB*M| 

72*288 

21 1«8638* 

236b31 * 

b88329* 

2178*si 

997*88 

7827*86 


1B0*GQ 

2120 M 6 R) . 

7887*32 

73*C89 

2 l 1 9b283* 

28lbl8* 

b8l7bb* 

2 C 8 a *26 

998*8r 

7*82 • 1 • 


190*00 

21226 V 6 M. 

80b2*78 

78 * 36 b 

2 l 21 b 26 b* 

Abl832* 

6 b* 2 e 6 * 

l9l9*o2 

989*13 

77*7*98 


200*00 

212*18q57. 

8228*37 

7S*b83 

21233867* 

281301 * 

73*936* 

1761 *03 

98**18 

7977*11 

__ 

2 | 0*00 

2I2A79R2, 

8M18.78 

76*789 

2i2S0983* 

271180* 

81 7827* 

1602* |3 

983*1 1 

8202* 18 


2 ?o*bo 

2l2B66*«2* 

88r2*SB 

77 * Bb7 

2|2«7bV*“ 

280971* 

9fll 0^6 

i 88r*iT7 — 


* »^33r»r- 


230*00 

2130*H82* 

8822*77 

78*9|S 

21279382* 

29081 B* 

9e*b27* 

1282*79 

986*3i 

8673*12 


2nd *00 

21320S7M. 

90*^8*o5 

79*923 

2l29l3b9* 

3007q8 * 

I078888* 

1 12o*82 

99i*3i 

89i 9*86 


2S0*00 

2133SB39. 

9276*S7 

80*876 

21301788* 

3lC8bl * 

1168939* 

Vb7*o9 

V96*89 

9172*88 


2A0*00 

2I3S0002* 

9&2C *6C 

81*776 

21310997. 

320*81 * 

1 2b7966 • 

792*27 

1007**8 

9833*90 



270*00 

2I3630B6. 

9777*38 

82*628 

2l3l7bVo* 

330*1 S* 

1 3b3688* 

628*73 

1019*9i 

97q3*98 


290 *&0 

2137bic9* 

)0Q*1**M0 

33*82* 

2l323bo3* 

3*rb^* 


0SFTjl 

~Tb73vr7- 




290*00 

213B6o9i * 

1o32**76 

88*181 

2l3287c9. 

3bi <(86* 

|bb3328* 

288 * 6 b 

1099*18 

10269*38 


3C0 *00 

2139606) • 

10Ai9*iM 

88*663 

2i32869i * 

3620*7 • 

I6b789i • 

111*0^ 

lQ67*bo 

10*68*76 


310*00 

2M0b0Mb* 

10923*98 

8b*b37 

21328923* 

372888* 

l7686bb* 

•8b*al 

10F«*22 

10**9*88 


320*00 

21M13072* 

1 12M) *#.1 

86*186 

21327378* 

383880* 

|8789i3* 

-298.4b 

1111*92 

11183*86 

i— 

330*00 

21 *1201 AB* 

t 1S72*36 

86*711 

21328022* 

39Sq8o • 

1 988366* 

-827*i9 

1137*2i 

1 |bo8*82 


3N0*00 

21 M2636M* 

119i6*6Q 

T7T23I 

2131**23* 

■ ^0«^7* 

21061 1 7* 

=«rx*39 — 




3S0*00 

21 *1316S9. 

12278*80 

87.712 

21111783* 

81 8*«o3* 

222^27b* 

-8q3*89 

1 i97*02 

12189*88 


360*00 

21M36177* 

12889*89 

S8*ib2 

21302780* 

830*83* 

238*9»3* 

-997*«b 

1231*33 

12*87*79 


370*00 

21**39B62* 

1303b* iS 

88*bbl 

2i29i77o* 

883080* 

2876272* 

-1 1 96*88 

12*8*72 

129,7.98 


3S0 *30 

21 MH278M, 

(3838*m2 

88*9i 1 

21278768* 

‘tbb928* 

2*0 7 3bb • 

-l 800 *b* 

1309*38 

1 33q0 * 9* 


390*00 

21 M*1M964( • 

l38sB*nb 

89*238 

21283793* 

869230 * 

2 7823j7 • 

-1609*s8 

13*3*88 

13697*sb 


~^ob*Co~ 

2 1 MMaScS • 

1 829«( • a6 

89 *“52^0 

*211^8578* 

88300*^ 

■ 266I3&5'* 

~-il28*8l ~ 

I 8(n *1* 

“ 181o8**8 


*♦10*00 

2 1 M M 7 3 9 / . 

1 87*>j •4«6 

89*77o 

21227238* 

99727b* 

jC2*»b67 * 

"208b*87 

18*2*9o 

18»J**b3 


H20*00 

2lMM77c6. 

1S227*m9 ■ 

89*988 

2l20S88b. 

bl2Q80* 

8172183* 

-2278*10 

lb08*7i 

18980*Vb 

— 

*♦30*00 

2lMM7*ie3* 

Ib723*i0 

Vo*l 7) 

2l l8i73l * 

b27968* 

3329283* 

“2*09*98 

1*88*9q 

18881 *98 

* » 

S. Ib/S. 

IVb PnYJlCAL 

seParaT 1 ON : 









2) Jm 2 LNdlHt start COHMaNU: 
J) 90» U-2 thrust LEVLti 
*•1 Te^hINaTE. ullage buHn; 

S) jettison ullage ROCAETSi 
6j OYNAHiC pRESiURt ■ 1 P^F { 
yr^LgS JETTISON; 

ai iqh initiation: 


L 


I 













TaB^E 4 COnT* 0 ) 


ASTP (bA-2iO) LAUmCH V^NlCtt OPLHaTIONAL ^lIGhT TN^jtcTo<<Y 
Launch MiNOut* ctObiNQ 
S-lVb stagl flight uaTA 


♦) fcMR bHlFT TO H,d:i; 

10 > GUIDANCE CUTqFF SIGNac: 

11 ) Initiate tinc base fuun: 

1 2 ) begin lox nf > ; _ 

13 ) ohbit insertion* 


•tf ^ — 

— 

Ft 1 UnT 
TlHt. 
(SEC) 

Hb 0*00 

RADIUS 

(Ft) 

21 H 9 G 792 • " 

21 HHB 699 . 

- SPACE FIAEU 
YElOC! ir 

(FT/S) 

f* 2 *to^® 

|» 7 bo*G 9 

PmTh angle 

(DEG) 

’ 0 * 3 l'' 

9 o*‘^ 3 ‘^ 

Space FTaed pusItIon mni^ veLuciTt vecton conpOnEnTS --- 

A T 2 Da uT U 2 

(Ft) (FT) (F D (F T/S) (FT/S) (pT/SI 

2 ~ilSb‘) 22 * b‘l 387 i|* 388 |o*^** “ 2 ^^ 3 ***^ l* 33 *** 1 ^^ 2 l**^ 

2 )l 2 * 83 *t* b*o)b 8 * 3 * 82783 * -JC 0 **F 2 17 o 3 * 8 q 1 **( 21*02 



N 60*00 

21 * 1 ‘♦M 27 N. 

173 N 5 .A 3 

9 o» 5 i 7 

2 ) 0 ’S 277 * 

T 7 Tb* 8 ^* 

3 * 0^^80 * 

- 32 * 7 Ti,y- 

~ 1 T 79 *T 6 

) * 7 Vl *~79 ' 

s > 

» ) 

Mg 9 «qo 

21 •< 9277 u* 

1 7 d 6 A* 3 G 

90*573 

2 ) 0 * 877 o * 

b 9 o 9 o 3 * 

3968196 * 

“ 38 ) 2 * 3 S 

) 88 o *38 

)/ 8 | 9*72 

Vi P* 


N 70 *Q 0 

2 lNH 2 SaV* 

| 79 ; 7 * 6 b 

9 o* 5 «‘( 

2 ) 0 ^ 12 b 0 * 

b 9 b 757 * 

j 96 ) 639 * 

“ 3880*83 

1 * 87*38 

I 7865*91 

iO 


N«Q *00 

_ 21 ‘♦•♦ 058 * 1 . 

I 6 *)N 0*98 

Vo **75 

2 )C 2 ‘)‘« 27 * 

81 ‘^* 92 * 

815 * 637 * 

- 3828*79 

) 930*58 

17936*17 

d ^ 


H 90*00 

2 I*) 38267 * 

18985 .BH 

90*739 

2 q 988 * 99 . 

* 38382 * 

8380923 * 

- 8124*78 

2008 * IB 

18923*92 



SoO *00 

21 h 357 | 3 * 

l 9 bbN* 9 b 

90*775 

2 c 9 ‘ll 9 b 7 * 

*b 8873 * 

8 b 27 l«b* 

- 8826*66 

2 q 9 o*B) 

18931*76 



S 10*00 

2 ln 330 Q 7 * 

201 bC *39 

9 o* 7*8 

2 c*^* 0 ®** * 

67 * 2 )i* 

87 ) 9 ) 42 * 

- 8786*87 

2 i 7 V*|“ 6 ~ 

T 79 * 1 . 2 »“ 



b 20*00 

21 N 3022 *^* 

2077 ««*b 2 

9 o* 77 i 

2 o®*** 936 * 

698877 * 

89 ) 689 ) * 

“ 8 o® 3 *t 3 

22 Y 3 * 8 j 

2 Q 0 I '**20 


S 30*00 

21 t 27 *) 5 S* 

2 |*l 2 Y«Hb 

9 c *729 

2 c 7983 *b* 

721 720 * 

b)) 9 bo 8 * 

- 8833 * )* 

2376 * 0 ) 

* 0 ^ 92*68 



G 13*00 

2 lH 2 NBl*t* 

221 ) 7.98 

Vo **57 

2 ^ 738222 * 

78 * 02 *** 

532 * 880 * 

- 5796.38 

2886*25 

21199*|2 



sso*oo 

21 h 22 *« 26 * 

22 d*t «***8 

9 q • bb* 

20 * 78380 * 

77 | 878 * 

bS 83 b 93 * 

- 6 ) 6 ) .q 9 

26 ob *02 

2 ) 63 ** 5 d 



G 60*00 

21 H 20 N 29 * 

23 * 09.98 

9 o**( 2 * 

20 * 1 ‘(S 33 * 

798 |b** 

b 76 b 288 * 

- 68 * 3*?7 

2733 * 0 * 

225 o** 0 * 



S 70*00 

21 *) 1 B 9 o 3 . 

2 * 1 ‘♦ 23 . I 6 

VqT 2 T 7 

2 oSN*^ 39 ^* 

^ 2 *iTT* 

6793096 * 

“- 7 of 7 i 87 

1 * 73 * 3 fl 

uaiTiTj" - 



S 80*00 

21*11801 1 • 

25285.82 

9 o *103 

2 o 9 ^‘‘l 10 * 

8 bS*b 3 * 

622 ^^ 86 * 

- 78 * 6*88 

3 o 22*^3 

23968*33 


10 1 

S 83 .UI 

21 Nl 79 ib. 

25 * 28 * 6 t> 

9 o*oo’ 

2 o* 9 b 3 o 8 * 

6 * 7298 * 

632 l 7 jO* 

- 7636 *s 7 

3 o® 2*36 

28269 *q 9 


1 1 1 

S 8 N *01 

21 *tl 79 |N. 

25 * 8 * *o 7 

90 * 00 *^ 

20 ‘»** 3779 * 

8 * 79 | 0 * 

632 * 888 * 

- 7687*78 

3 Q* 8 * 33 

* 8288*02 


12 ) 

58 H* 6 ) 

2 M 17 V|M. 

2 b* 5 c*n 2 

9 q *003 

2 o*» 39 i 85 * 

8 * 9762 * 

6381 ) 86 * 

- 7666 *q) 

30 * 8*38 

28282*93 


13 ) 

bv 3*81 

2 M 1 79 qo. 

256 b ! . 1 1 

90*001 

2 o 3 * 7 * 119 * 

898096 * 

<. 868 ) 78 * 

- 7938*00 

3 q 78 *26 

291 V 8*89 


« — 


L 


1 


TAbk.£ 91. 

ASTP tSA-2lC) LAUNCH VtHlCLE OPEHaT|QNaL FlIGhT IR^^JEcTowt 
launch AlNDUA CLObjNG 

s-iVtt stage flight uata 


Flight 

TIHE _ 
(SEC ) 

1 

2 > 1H2«i7 
3) 1*»5.S7 
H > 1 8 . b 7 
S» 152«77 
160*00 
6) 16&*JB 

170.00 

7i I7l**(7 
8 »_ I 75*00 
~ 18C»0C 
I 90*b0 
2oO *00 

2 l0*G0 

220*C0 
230*00 
2<«Q*C0 
2SQ.00 
260*00 
270*00 
280*00 
t 2?0*00, 

300*00 
1: 310*00 

320*00 

320*00_ 

3<<o*66 
330*00 
360*00 
370*00 
380*00 
_3^C^C 
*♦03*00 
*♦ 10*00 
' *(20*00 
*♦30*00 


POSITION 

(FT) 


29 I j66' 

2^9666 

32l*(6*( 

3*(oTo6 

i6778b 

*(|H886 

*(5o1H9 

*♦9068 7 
bl*(6HQ 
b*(8b7b 
ol 7b9b 
088213 
76Q 5lV 
83*(6o9 
>10596 
988688 
1088693 
1 151023 
123S6 99 

1 3228*16 
1*(1258*( 
1505031 
1 60031b 
lo98b6*« 
1799913 

190 *♦‘♦96 
2ol2*(S6 
2123937 
2239091 
2^58073 
2 *(^ 10 ‘( 7 j 

2 oO 81 83 

2739o6b( 
2b7b7oi , 
3ci6*l7b( 


Eamth fued 
velocity 
(FT/S) 

~ 66 HB *' bT ~ 
663^*80 

66qo * 66 

6619.38 
6662 * 99 
6?«(9 .37 
6816.69 

*882*02 

6902 * 76 
6966.82 
7036.1 1 
7 i 9 6 . O 7 
7366.86 

75«(a.67 

7?H2*60 
7999. 00 
8166.79 
839^.98 

8636.96 

6 890.67 

9167.19 

_9935*00 

9729.96 
10027.97 
10392*86 

lQ 67i * 92 _ 
T 10 1 3 * 52 
1 1869*62 
11790*22 
12126*81 
12527*01 
1^^9*4.55 _ 

13379.30 
13833.77 
19307*66 
19801 *11 


path angle 


---- EaHTH FlAEu PuSHTon and VELolIT^ vECTo« CUnPuNENlb 


OEG) 

(FT) 

(FT) 

(FT) 

(FT/Sl 

(FT/5) 

(FT/S» 


!*86i 

l’l026^ 

*l’02^ 

2)973j. 

2989*^9“ 

-37*97 

599 1 * 1 6 


♦ •159 

1 99999 * 

"1 9&1 * 

22756) * 

2993*75 

-37*35 

5991*92 



20**^^^^ 

"20^6* 

2 9 7^TjV 

2X96*27^ 


■ 5956*3*( 


* 568 

213218* 

-2192* 

265732 * 

2760*68 

-36*66 

8q08 • 92 


*9?6 

22*«T 1 7 * 

-2357* 

?9 1 1 9q* 

2696*60 

-39*16 

8fl93*29 


•001 

29369) • 

-2639* 

336765* 

2552^00 

-38*69 

62*<8* )8 


*098 

257067* 

-2897 * 

3695)7* 

2996*89 

“38*62 

6389*^9 


*027 

266229* 

-3025* 

399339* 

2356*00 

-38*29 

6986*q7 


^^316 

2 7 1 66 7 * 

-3082^ 

h08^5u * 

2327 *«*6 

-3»*i7 

6978*92 


*99b 

279767* 

-3216* 

a3)9h2* 

2260*99 

-37*92 

6s79*29 


•929 

290639* 

-3905* 

4«66 1 26 * 

2 1 6 7 * 99 

-37*88 

669^*67 


*997 

311 T12* 

-3789* 

533150 * 

201.:*58 

-37*97 

6908*8) 


*6b9 

331089* 

-91 97 * 

603325* 

1 862*65 

-39^90 

7)27*91 


•197 

398963* 

-9979* 

676717* 

17|2*)5 

-29*66 

7352^09 


*969 

365333* 

-9735* 

75o368 * 

)56l *65 

“21 •bS 

75X3*91" 


*678 

380196 . 

-9901 • 

h27**12^ 

1*)10*72 

“10^88 

7822*8) 


*828 

393592* 

-9999 * 

V06866 * 

1257*90 

2*87 

8q69*28 


*9lo 

9Q5356 * 

-9835* 

98882) * 

110*«^53 

i9*37 

•322*99 


*928 

915630* 

-9698. 

1o73352* 

95q *0^ 

38*69 

8681.96 


*886 

92*(3b6* 

-9053* 

1 1 6Q592 * 

799*92 

60^77 

8855* 10 

- 

*786 

931512* 

-3323* 

l2l»0‘*‘‘*»^ 

636*39 

65*75 

" “Xi-39.45 


*629 

937QT7* 

-2329* 

l3*(326l * 

976*61 

1)3*63 

9922*28 


•*♦11 

991039. 

-10*(1 • 

l4t389by* 

315*29 

199*62 

9718*76 


*137 

993377* 

572* 

U37866. 

151*92 

178.61 

10029*73 


*81 1 

999070 * 

2590* 

1639966* 

-13*99 

2)5*72 

10J90*80 


•*♦33 

99309) * 

96V7 * 

1 799516* 

-182*98 

266*30 

10866*78 


• 005 

990**T2* 

7677 * 

1 m52*56* 

-3X3*93 

3^*38 

1)003*73 


• 53o 

936003* 

109)7* 

1 v64(62 7 * 

-528*65 

398*19 

1 135) *96 


•009 

929628* 

19653* 

2q79936* 

-7o7 *oO 

399,76 

W712*lu 


*992 

92)662* 

16925* 

2i9eV| 1 , 

-88V*o9 

965.37 

12089*60 


*832 

9)2035* 

23779* 

232)879* 

-1076* )2 

5)5. i7 

1297r *15 


• 1 8o 

900336* 

29293^ 

2h9636) * 

-) 286*6/ 

579. .»9 

1286^*99 


« A&b 

3d67o6 * 

55X78* 

2k791)3^ ■ 

-j[9ir> • )6 

616.37 

i3283^96 


*756 

37)097* 

92228* 

271 90Vo^ 

-)66i *93 

722*96 

*3719*56 


*967 

353997* 

99696 * 

2h63*(62 * 

-1 86V. 28 

8q 1 *83 

)9|82^35 

• 

* 1 8i 

333692 * 

56289 • 

299739** . 

-2082 • 69 

866*78 

* 9626*96 

i 


b.lo/S.'l V6 PnYSlC*L bEPAWAlTONr 
j-2 engine Start cohhauu; 

90» --2 THRUST uEVEL; 

TeRHINATE ULuAGE 6URn; 

jettison ullage rockets: 

OYNAf.lC pRES:,UR£ ■ I PSF • 

LES JEfTlSoN;" 
ign iniTiat'Iun: 


^-mM 


lORIGINAL PAGE El 
POOR QUALrnj 

' I 



h 


TAbL*- 9E lCuhT*D) 

ASTP (SA-210» launch VtHiCLE UPERa^ IONaL FlI6mT 

_ . _ launch hlNDUIb CLUSlNC 

S-IVo STAGE FLl«jn1 uaTA 

rLTOT EAkTH FTalD '^^- ---- EAhT*^ FnEw”^S rTTON „Ku vE^^>C^TT v^CI U|, n£tm^xy?ir»Tfi- -i- 



Tint 

POSITION 

VELOClTt 

Path angle 

X 

T 

1 

ux 

UY 

D2 


(SEC) 

(FT) 

(FT/S) 

IDE8) 

(FT) 

(FT) 

(FT) 

(Fl/S» 

(FT/S) 

(fT/s» 


**HO»CO 

3 1 621 99. 

lViT6.2C 

9c*336 

31 1 7?c • 

6765 1 * 

3 1 66U6m . 

"2302*89 

977.80 

lb) 10*98 

_ 

H50*00 

3313097, 

iS8b6.l9 

90*96q 

287610 « 

7786) . 

32 99ft 7 1 . 

-2530*55 

1q75.i8 

15613*9} 


R60»00 

3h69Ho8. 

16*)1 A.9S 

9o.b*)7 

261133* 

- Wui. - 

"^MSa^iV. 

-2 7 6ft . MO 

"Ti^^^95 

Vil39.i5 

9 ) 

*♦69,00 

361 *(923 • 

1 693S.6S 

9o»80b 

23525} . 

100)88* 

36Q5868* 

-2987. q8 

1277.83 

l662i *o’ 


‘♦76*00 

3631368. 

169BA.73 

9o*616 

23225} • 

10197} • 

3..22^13* 

-30U*5^ 

1287. 8q 

14667.78 


*♦80 *00 

37986Q8, 

1 75o8 .Ql 

9o*7i 1 

200^38 . 

119862* 

379)555* 

"327i *58 

139} .m9 

1^193*29 


990 tQQ 

3971051 • 

18050*R1 

9Q.778 

1 66788. 

129320* 

3965939. 

-3539.99 

l5oi * i2 ■ 

1 7636.52 


&00*0G 

‘♦l*(8926. 

18817.85 

90.816 

130007. 

1999q6* 

9}6635ft. 

-3818. q9 

18i7.33 

18i5q.23 


SiO.OO 

*♦332^1 • 

1921 ) .21 

^0*822 

93589 . 

I8l89ri 

9328519. - 

-sroT.^To — 

~r79T0.97 

1«4«**'99 


S20*00 

‘♦*>2l98b* 

19833.22 

9o *807 

M78o7. 

179753* 

951815ft. 

-9911 *0* 

1872*78 

i9295.56 


b33*00 

*♦717727. 

20*85.96 

90*762' 

2125. 

199)79. 

9713520* 

-M727.M2 

2019.10 

1983} .02 


b«)0*00 

9920023. 

21 17?.25 

9q .686 

-86787. 

220069 . 

99} m87o. 

-6057.56 

2165.69 

2099m. 9m 


sso*o6 

5129222. 

2i89s.98 

90*58} 

-99o78. 

292527* 

5)22527. 

-59Q3.39 

2327.80 

2109q.2U 


SaO *0^ 

5395703. 

22859.61 

90*996 

-1599i5. 

266665* 

53368qo. 

-6767 . 1 0 

25gl .82 

2i77o.15 


S70*0t 

&S69Af9, 

23970.90 

90*369 

“2 1 9537 • 

2*2^17* 

5g510SJ. 


29Vno^“ 

^29^8t»2— 


S80*00 

5802239. 

2*l33n.66 

90*107 

“278| 7 1 • 

320525* 

5786692. 

-6566.21 

2*92.30 

23298.96 

101 

S83*01 

5893106. 

29672.83 

90*009 

-303502* 

33i7q7 * 

5a7593o* 

-•7i9.85 

2972*13 

23553*31 

1 1 I 

S8*^«01 

58979q7. 

29689.97 

90*009 

-309897. 

332301 • 

5b8o862 . 

-6727.89 

2976.}5 

23568.98 

121 

&•*♦#•! 

5912318. 

29693.89 

90*003 

-305889. 

339088* 

5b9m763 . 

-67MM.79 

2978*12 

23567.99 

131 

S93.81 

bl3325l • 

2969m. 66 

90*001 

-372096. 

361567* 

6| 1 1 267 . 

-699^.42 

2995*58 

239’2.8M 


f ) EHR SHIFT TO SiS; I ; 

10) guidance cutoff signal! 

11) Initiate TiNt base tuur; 



1 


■ 





. T AbLL 9t. I COnT »U J 

ASTP (SA-2101 UAUUC.H VtHlCLfc. 0 P£HaT10NaL T«AUtLTo«f 

launch aInOoA Ct.U«iiNG 
S.lVb STAmL FLlbHT uaTa 


rLiunt 

alTiTu 5 l 

’~RaI*GE 

- ReEaTIV^ 

^EEucrnr T£^;tuk A^rROTH 

LON^lTUj^t 

6tOo4CNtRJc“ 

- fi£t)ofcTTt 

_ Time 



VELOcITT 

space FUtu 

EaRTH pIAt^^ 

(PU5, t^ST) 

OcCL ) 14. T ION 

LaFUuuc. 

(SEC) 

(Ft) 

( NM ) 

(FT/S) 

(UE 6 | 

(UE 8 ) 

(LE 8 ) 

( 0 E 6 ) 

(Utb) 

»l i**^*BS 

l»2l7b. 

35 . 9q7 

^6723. 90 

96.2*43 

37.)87 

"®U* 2 i 1 

28.999 

2’ • 1 q7 


j96|7*4* 

37. ,8) 

67q7 .82 

96*252 

37*196 

-®0* 197 

2®*961 

29* 129 

3» 1**5.57 

20623E * 

*40.96) 

6^68.87 

96*253 

3T721* 

■^^* ~ 

2’ *o04 

2’ *168 - 

i«) |RM*S7 

2 1 *469*4 . 

*4i*37c 

6676. *47 

96. 1 95 

37*22J 

"80* U6 

2’*n*43 

2’*20* 

b» i52»77 

226727. 

•4 7 .*488 

67QV.79 

*46.111 

37*251 

“®C * 07 8 

29*n97 

2’ *261 

l*0«00 

2*46362 • 

59.7)0 

6793.58 

95*97 ) 

3 7 • 3 0 7 

“7y . VV5 

2V. ,93 

2’*3S7 

6> |6b*3S 

260300. 

60 * ) 67 

6863*29 

95.872 

37.399 

-7V*9j2 

29*285 

■ 2’*930 

L^JL*Ofl 

272002. 

69.983 

6926*95 

95*786 

37*386 

-7V.8/6 

2’*32’ 

29*999 

7) |7l t*«7 

275621 • 

66.5)9 

6997*78 

95*763 

“ 37T396 " 

*7 y .838 

2^*3 

2^*5l9‘ 

_ _ lTS»00 

26*4 1 79. 

7Q.2*46 

7002*07 

95*698 

37.927 

■7v.8)S 

29*399 

2’*563 

1 80»0C 

2’5’*46. 

75.596 

70b) *66 

95*6C8 

37.966 

“7y . 7 s2 

2’ • 9b9 

^9.639 

l’C»30 

316*422 . 

86.556 

7292*1 ) 

95*959 

37.596 

-7v.6*5 

2’*6l9 

^9.780 

200*00 

J39672. 

97 .8*46 

7*4)3*35 

95.329 

37.699 

“7V.993 

2’* 763 

29.929 

210*00 

3S9720* 

)Qf .**79 

7595*79 

95.218 

37.763 

•79.356 

29*9)6 

30*Q®3 

220*00 

378587 . 

)2 1 .*467 

7 ^89 . ^5 

95*136 

37.9c4 

*^7T.2)5 

~ iO*o7^ 

~ 305291 

230*00 

3V6300* 

133.821 

7996*77 

95*076 

38 * q66 

•79*068 

30*236 

30*909 

2*<0*00 

*412670. 

1*46.557 

82J9*92 

95*038 ~ 

38*296 

•7«.9i7 

30*903 

30*571 

S _ 2&0*00 

*4263) 9. 

159. a86 

8999*56 

95.01’ 

38. *491 

" 7d . 7»9 

30*579 

30*793 

** 260*00 

*4*42672. 

173.223 

8685*99 

95*018 

38.651 

•7d * 596 

30.751 

30*920 

270*00 

*455951 . 

187. |82 

8990.25 

95*035 

38*876 

•7d**4il6 

30*932 

31*102 

200*00 

*468177 . 

201 *560 

9206 .96 

95To«^ 

“TV3)T3 

“ •78.250 

IT* 1 

3T*2»7 ■ 

2’0*00 

H79368. 

2)6. *433 

9985*1 7 

95.118 

39*363 

•78*067 

3I *310 

31 *981 

300*00 

*469552. 

231 .755 

9775*5) ■ 

95.189 

39.625 

•77.877 

3) *507 

31 *67® 

310*00 

h9b758. 

2*47.569 

10078.9) 

95*265 

39.898 

• 7 7 * 6dC 

3i *709 

31*881 

320*00 

&070l*4. 

263.677 

10399.2c 

95*362 

90«182 

•77.979 

31*9)7 

32*090 

330*00 

51 *43*45 . 

280.7)3 

1Q723*16 

95.973 

9Q.977 

•77.260 

3dt 1 31 

32 *50*4 

3H0*00 

S«0 7 6^0 

298.091 

1 1 085 .66 

45 * 600 

■♦(6.789 

"77. 037- 

32T3«1 


3&0*00 

52636) . 

3|6.o33 

1 1*422.16 

95.792 

*41.101 

-76.8a5 

32*576 

32*75) 

360*00 

53)107. 

33*4.558 

1)793*18 

95.898 

91.92’ 

• 76 * 5o3 

32.80® 

32*989 

370*00 

535CS9. 

353.690 

12179. )9 

96 *07C 

9) .768 

•7o.3) 1 

35*097 

35*225 

360*00 

538256. 

373.952 

12580.82 

96*256 

*42*11® 

•76*098 

35 *2^2 

33*968 

3’0*00 

5*407*40. 

393.869 

12998.8c 

96*957 

92*979 

• 7 5 * 7 7 *4 

35.593 

33*721 

HOC *00 

5H2^5*4 . 

*419.967 

1 3^3 • 99 

9 0.ST3 


~ •73.987 

J3.R0A 

“ 35*980 

*♦10*00 

5*437*47 . 

938.776 

1 3b<>8 • 92 

9*>.9q5 

93 * 23 7 

• 7s * ) db 

39.qo7 

39*298 

h£0*00 

5*4*4366. 

*459,327 

19363.29 

97.153 

•43*639 

*79*876 

39.390 

39*520 

*430*00 

5*4*4*466 . 

*482.651 

19857.22 

97.9)6 

99*093 

”7*«*599 

39*621 

39*801 

I) s-iu/s.ivb 

PHrSlLAL 

SEPaRAT ) UN : 




- — — ^ 



— 


2) J-2 bN6lN£ STaHT C^HHaNu: 

3) 90& j>2 Thrust Ltv^t: 


Hi TE.NHINATL OlLAuE BUNN; 

b) jettison ullage. KOEKLTS: 
») d ynamic Pres sure « i i^fj 

7) lES JETTISOnJ 

«) lOH Initiation : 






ii 




TAbt& (COnT*U> 

ASTP iSA- 210 ) launch VtHlCLt OPCKaTIONaL PlUhT TK^jfccTo*<T 
- launch «flN 0 O» CLOSING 
S-lVb STAGt fLUHT DATA 


[ 


flight 
TXH£ 

altitude 

kan&e 

relative 

velocity 

velocity VECTOn aZIHUTH 

SPac:. fixed EaRTh f I Xt 


OQ 

(SEC) 

H^pTco^ 

9^a*oo 

'cfT) 

599106 . “ 
5 ;3359. 

(NM) 

~5c6*7bi 

531 *753 

(FT/S) 

15372*8o~‘ 
|59i 1 .25 

(0E8 ) 

97*697 

97*995 

— r, - . . * • 

(OtG) 

99*966 

99*903 



«(6o«00 

592281 • 

557 * 6Q9 

1 6979*58 

98*310 

'95 *359 

h 


9» 989*00 

591103. 

581 *657 

*6993.7^6 

98*609 

95*770 

r 


970*00 

590959, 

589*375 

1 7099*89 

98*692 

95*815 

- • 

r r* 

980*00 _ 

539327. 

_6|2.0Q7 

_1 7566*69 

98*983 

96-27n 

\ 


990*00 

537392. 

690.991 

18110*03 

99*391 " 

96*790 

1 — 


S(1ILlQX) 

-535m» 

_^_69.B49 

1 8677*61 

99*716 

97*229 

f 


510*00 

532926. 

7 CO * 1 67 

19271*53 

50*110 

97*726 

r- ' 


520*00 

530558. 

731 *995 

19899*11 

_ 50*529 

98*296 



530*CC 

628212. 

763*799 

20597*96 

5c*962 

98*788 



590*00 

5260Q5. 

799.117 

21239*36 

5l *923 

99.351 



550*00 

529062* 

831*620 

21 950 *22 

b| *909 

99*938 


S7o*00 
S8Q«00 
l0 > S83*6i 
t I > SBMtQ] 
I?) SBH*6 i 
iAj 


S2 2bi», 
b2l^62« 
b2104t>* 
S2tl28* 
b2ll‘»7. 
b2l I 76. 
b2l6l7. 


8 67.3 1^ 
70*«*2A7 
7<l2fSb7 
9S7.S28 
9S8.31» 
960.692 
997. n99 


23b3^.<(» 

2H39S*Mb 

2*»7j7.08 

2**7S5*09 

2H7&6*99 

2969h»66 


b;{*922_ 

b2#9A7 

b3»bib 

b3»7Si 

b3*77Q 

53.798 

5»«.230 


bp. 59 9 

b|.|9i 

bl .8S5 

52.113' 

52.127 

52.157 

52*619 


LUnm 1 ToOE 

6 eOCEnTN 1C 

geooe7~Ic 

(PUJ.. EaST) 

OECLINaTIUn 

LATlTUDb 

(UCG) 

(UE6) 

(DEG) 

"7i*20» 

39*90* 

35*(|9o 

“*7 J.850 

35*205 

35*386 

^3*975 

35*50* 

3»*6fl 

•73*123 

35*790 

35*972 

•73*0«3 

35*821 

36*009 

-72*6/3 

36*|91 

36*325 

•72*295 

36*968 

36*652 

-7l *7V9 

36*802 

36*987 

•71*333 

3^m99 

37*J2^~ 

•7o*895 

37*993 

37*679 

•7o*335 

3 T *r50 

38*03? 

-8V.801 

38*215 

30*902 

•69*291 

38*588 

38*776 

—68*659 

38*96* 

3**157 

-68.036 

3**358 

3**5^ 

—67 .387 

3**756 

3***9b 

•67.131 

3**910 

90*0** 

•67*117 

3**918 

90*107 

•67*077 

3**992 

90*132 

-66*997 

90*313 

90*503 


9) EHR shift To 9. dill 
lOl fiUlUANCC cutoff SIONaLI 
ID initiate TIhE base FOURt 

IZ) B EQi N LQX NP V { 

l3) OPBIT INSCRTION. 


I 

i 


TABLfc 9t »CONl»OJ_ _ 

ASTP (SA-210) launch VbHiCLE Or-thATlONAL PuIGhT Trt<^jttTO»<Y 


— ■ ~ - - - 

— 

- 

- 

launch NlNbuA LUbSlNG 

5-lVb stage flight data 






flight 

vehicle 

ATT iTUuE 

AnGEE 

E hTrLT'^Tr tTt uut~ 


i 

X 

r 

aT fit Jut 

EhnuH 


„ TiHE 

pitch 

Tar 

hull 

PITCH 

Ya6 

«OlL 

PITCH 

Ta* 

roll 


(iEO 

(dEg) 

lOEG) 

(DLGl 

(uEG/b) 

(OEG/5) 

IOEG/S) 

(uEg) 

(UEG~) 

(OEGl 


1 ) 1 HO *8S 

-6H.007 

-.103 

• 00 1 

•00*4 


•000 

*•00® 

-• To"3 

• 001 

- 

- ?JJL 

-6 J • 99 1 

-.222 

-.001 

•027 

-•152 

-•003 

•Oq8 

-•<22 

-.001 


31 IHS.S7 

-63.630 

-1.172 

-.Ob? 

.133 

-.221 

-•053 

— .'36”^ 

~-M1^2 

-•060 

— • 

.HI IHB.G7 

r63.b3H 

-.96H 

- . 332 

-.0*48 

• 2SH 

-•090 

• H68 

-.963 

- • 336 


SI lb2«77 

-63.602 

-.193 

-.587 

-.037 

• 0*4A 

•010 

• 196 

-•192 

-.567 


uo*oo _ 

^-63.870 

-r.301 _ 

- . 666 

-.011 

•006 

-•0^0 

• 1 30 

-•300 

-.668 


6) I6b*3b 

-63 #930 

-.269 

-.65b 

-.009 

• 000 

•017 

•070 

' -.269 

- • 6bb 


170. CO 


-*27h 

— . 66H 

-.006 

-.001 

-•019 

• 039 

-.2?H 

-.66H 

- 

71 171. H7 

-63.97c 

-.27H 

-.696 

-.005 

• 000 

-•027 

•031 

-•2"7h 

— -.*«8 ■ 

• — 

. 8) 17b. 00 

-63.97H 

-.31b 

-.759 

-•002 

-.008 

•056 

• 027 

-•315 

-.759 

1 

1 8C .00 

-6U.7b7 

-#56h 

-.Cl6 

1.132 

•cc’ 

•l5l 

-1 .757 

-•H20 

-•006 


190.00 

-5b,H32 

• I 3 6 

- .&2b 

-•225 

• 03 7 

-• 1 jH 

•28H 

-•383 

-•028 


200. CO 

-5b. 713 

• 25b 

- . 562 

-•115 

• 039 

-•0^7 

• 162 

-.383 

-.560 


- 2 l 0 ilUL___ 

-57.660 

.7bC 

-.622 

-•095 

• 052 

-•026 

•13? 

-•H06 

-• 8<0 


220.00 

-56.710 

1 .237 

-.2Hi 

-•126 

• cht^ 

• 06 ? 

• 198 

"- • hO’7 

-.2316^ 

U 

230.00 

— 6 U . 0 7 5_ 

1 . 68 H 

.H13 

-.129 

• 0*42 

• 067 

• 177 

-.hoh 

.*•19 


^ 2H0.C0 

-61.108 

2#09H 

.H62 

-.100 

• C*40 

-•030 

• 1 H 1 

-.H07 

• H67 


ov 2bO.CC 

-62.167 

2 . *480 

. 176 

-•110 

• 037 

-•031 

• 153 

-•H08 

• 18b 


260.00 

-63.261 

2 . 6 H 6 

-.128 

-•112 

• C 3 6 

-•030 

• 156 

-•HlO 

-.120 


^7fi.fl0 

- 6 H ,bbH 

3.19^ 

-.Hbo 

-•129 

• 03H 

-•032 

• 177 

-•Hll 

-.HHO 


280.00 

-65.796 

3.529 

-.757 

-•1 10 

• 03^ 

-•029 

• M2 

-•Hl5 



„ 290.00 

-66.768 

3.863 

-.35h 

-• lOH 

• 033 

•072 

• Ih8 

-•H18 

-.3H3 


300 .00 

-67.875 

H.ieo 

.360 

-•IIH 

• 032 

•071 

• 155 

-•H27 

.372 


^ 310.00 

-69.026 

H.H9‘« 

.518 

-•116 

• 031 

-•029 

• 157 

- • H3o 

• 532 


320.00 

-7C. 160 

H.799 

.23h 

-•115 

• 03 1 

-•o'ib 

• 156 

-.H36 

• 2H8 


3iC.D0 

-71.33£ 

b-lOl 

— . o H H 

-•lib 

• 029 

-•026 

•157 

-•H38 

-.029 


3H0.00 

-72. *461 

5.396 

-.317 

-•115 

• 02 ^ 

-•027 

•118 

-“•HH3 

-.302 


3S0.00 

-73.686 

5.699 

-.59c 

-•116 

• 028 

-•027 

• lo® 

-•H3h 

-•579 


360.00 

-7H.823 

5.976 

-.7H7 

-•lib 

• 029 

•07H 

•ll7 

-•HH2 

-.735 


370.00 

-75.97H 

6.2SH 

-.OOH 

-•116 

• 027 

• 07h 

• 1 l 8 

-•Hbo 

• 009 


3b0.Q0 

-77.13H 

6.529 

.663 

-•116 

• 028 

-•026 

• 1 1 8 

-•Hb 6 

• 677 


390.00 

-78.307 

6 . 60 1 

.H06 

-•118 

• 027 

-•025 

• 1 1 8 

-•H59 

•**21 


HOO.CO 

-79.H6H 

7.06H 

. IbH 

-•lie 

• 02 ? 

-• 02 & 

111 #' 

=.H67' 

.169 — 


*410.00 

-8L.7b2 

7.318 

-.099 

-•128 

• 025 

-•025 

• 1 27 

-•h7q 

-.082 


H20.00 

-81 .9/h 

7.57h 

-.3H5 

-•113 

• 02 ? 

-•02H 

• 1 0 * 

-•H?9 

-.331 


H30.C0 

-83.061 

7.839 

- . bbo 

-•116 

• 026 

-•02H 

•1|7 

-•h8q 

-•56H 


1 ) s* to/b.i vb 

"PhTsicAL separamoh; 

• 

- 

- 

— 

- - - 

- 


1 

1 

f 


2) J-4. (.NGiNE start COnnANlii 

3) 9CJ» u-2 THhUST LEVt|.; 


HI te.khikaTe ullage bukn: 

SI JLTTisuN Ullage rulkets: 
61 dynamic pWtSSURt • I PSFJ 
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ASTP (SA- 

TmBl£- 9t (CUt«T*0) 

210 ) LAUNCH v£hULe Operational FuiOhT TnaullToRy 
launch blNOuN CLUSlNb 
S-lVb STA5L FLlbHT uaTA 



r 

n 

j:.; 

'1 

V 1 

FLlftKf ~ 
T iH£ 
(3£C) 

‘♦HO'OO 

*00 

VtMlCl-t ATTlTuOt 

Pi Uh _ tA« 

lots I (0E5) 

-8*4 *283 B*057 

-85**453 m*330 

AnOLT 

roll 

(0£6) 

-*8l9 

-*063 

VEHILLT T »TUi^ 

PITCH YA» 

(0L5/S) (0L6/S1 

'-*120 *029 

-*119 *029 

kATt 

HOlL 

IDtb/SI 

-•023 

•077 

ATT*lU»'6 LftngM 

PlTcn Ta* nOLC 

(u£6l tu£6) (0£6) 

*122 -*985 -*797 

•Ifb -*992 -»095 

'h 

•♦62 »C0 
*16» »C0 
H7C»00 
<480*00 
•490*00 

&oo*oo 

-66*6H9 
-a / * 7 JH 

-87*850 

-88*982 

a*567 
8 • 78o 
8*806 
9*112 

• 68 i« 

• 189 

• •4*48 
*215 

-*015 

-*292 

-*120 
-•121 
-*102 
-*125 
-*119 
-* 125 

*029 

*029 

*032 

•Oil 

*oW 
• 020 

-•029 

-*029 

-•023 

-•023 

* 1 l9 

• 120 

*0f5 

•129 

-•501 

-*5Q8 

-*532 

-*99s 

*7q3 
• 989 
*958 
*238 

*009 

-*220 

-90*158 
-91 *328 

9*290 

9**492 

-*023 

-•023 

• 1 l3 
*12^ 

-•51o 

-*518 

I . 

-- 

sto*oo 
520*00 
S30*00 
5<40*00 
560*00 
580 «00 

-92.593 

•93*973 

-95*115 

-96*278 

-97*Hbo 

•98.89S 

9*619 
9*880 
IQ* 109 
IQ.326 

-*•469 

-*892 

-*H58 

*327 

-*195 
-*116 
- * 1 1 5 
-*118 

*0l^~ 
• 02^ 
*023 
*020 
*0l9 
*01 2 

-*025“ 

-•022 

*078 

*079 

•118 

*ll3 

•ll7 

-T52T 
-*532 
— * 535 
-*53b 

-*999 

-•872 

-*937 

*350 

10*519 

10*698 

«58o 

*359 

-*122 

-•121 

-•022 

-•022 

• I2I 

•ll» 

- * 59 1 

••599 

*6q9 

*382 



570*00 

— 10G**123 

10*975 


*020 

-*003 

••030 

-*o«l 

-•829 

* 1 95 



580*00 

-100*212 

10*^16 

-*195 

*029 

-*0Q9 

-•030 

-•090 

-*525 

-*153 

rr 

To) 

58i*Bl 

-100*1^1 

10*907 

-*255 

-•000 

-*000 

-*029 

-•0l9 

-*539 

-*259 


1 1 ) 

S8H*0l 

-100* I’l 

10*907 

-*26 1 

-•000 

-*000 

-*029 

-•0l9 

-*539 

-*285 

L S 

|2) 

S8t*8l 

-100*1^1 

10*907 

-*278 

-*000 

-*000 

-*029 

-•0l9 

-*539 

-*282 

91 

13I 

59i*81 

-ioo*i” 

10*962 

-*15q 

-*001 

*007 

*021 

-•Ol7 

-*979 

-*155 

3 








s 




9 

9 1 

EHH SHIFT 

TO *4,b:lJ 












♦♦METERS 












LOCAL ALTITUOE»*METERS 



FIGURE 2E 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 

altitude history 



I 


FLIGHT T1ME*»SEC0NDS 


VELOC I TY*#METERS/SECOND 



2 







EARTH FIXED FLIGHT PATH ANGLE**DEGREES 





FIGURE 6E 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 
PITCH ANGLE OF ATTACK HISTORY 



273 


DYNAMIC PRESSURE* *N/M2 




FIGURE 7E 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 
DYNAMIC PRE‘;^SURE HISTORY 




flight TIME**SEC0NDS 



FIGURt 8E 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 
AERODYNAMIC lOAD INDICATOR HISTORY ’ 


too^ 



{ 

i 
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LONG I TUD I NAL ACCELERAT I 0N**M/SEC2 


1 


i 


X 


X 


* 


FIGURE 9E 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 

longitudinal acceleration history 



O 100. <00. 500. 400. 500. 500. 


FLIGHT T1ME**SEC0NDS 



INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE C0MMAND**DE6REES 


FIGURE lOE 

ASTP CSA-210] LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES 




FIGURE HE 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 

INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES 



FLIGHT TIME**SECONDS 


278 




LEFT - NOSE - RIGHT DOWN - NOSE ► UP 

R0LL**DE6/SEC YAW»*DEG/SEC PITCH#*DEG/SEC 


t — I I . I 1 1 — I 


I 


FIGURE 12E 

ASTP CSA-210D LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 

LAUNCH WINDOW CLOSING 
PITCH, YAW, AND ROLL BODY RATE HISTORIES 




0 100. 200. SOO. 400. SOO. «00. 


1.500 


L 
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Orbit 

Insert 



a 


0 100. too. 500. 400. SOO. «00. 


FLIGHT TIME**SECONDS 




2 



INERTIAL PATH AN6LE**DE6REES 
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LOCAL ALTITUDE»»METERS 




FIGURE HE 

ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL f 

LAUNCH WINDOW CLOSING 
ALTITUDE VS. INERTIAL VELOCi 



tbOO. 


fOOO. 


sooo. 


INERTIAL VELC; 
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